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Steering knuckle 
drag link boot 


Bet your boots 


we make 'em 


Universal 
joint cover 


Coated fabric 


cylinder rod 


Custom-designed and 


boot 


Bellows cover 
for sliding ways 


Hydraulic jack 
cylinder rod boot 


engineered to fit mechanical giants or midgets 


Whether vou want a boot two stories high or no 
bigger than your thumb let C/R Sirvis engineers 
solve the problem for you. They're specialists backed 
by 78 years’ experience with unusual skills and 
ingenuity in the development and manufacture of 
mechanical boots. They'll design and produce a ( 
Sirvis boot to your exact requirements in any size, 
quantity using only the finest materials: mec! 
leather, selected, tanned and treated by C/R nylon 
or elastomer-coated fabrk [he absolute de pe nd- 


ability of your boot will be proved before produ: tion 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue * Chicago, lllinois 


Offices in 55 principal cities 

In Canada: Distributed by Chica 

of Canada, Ltd., Hamilton, Ontar 

Export Sales: Geon International Corp., Great Neck, New York 


So, whenever your problem involves the protection of 


eccentric, reciprocating or universal action . . . call on 


( 


> 
x 


Write us for complete information 


SIRVIS Rn DIVISION 


CHICAGO 
RAWHIDE 


Other C/R Products 
C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C. R Non-metallic Gears 





[n just .02 of a second the Ross Comet II completes a 
valving cycle—both energizing and de-energizing! This 


solenoid operated, balanced spool, 4-way is light and 


compact. Built to JIC standards, the 4” or 34” Comet II 


converts to scores of different uses! 


Write for bulletin 31 b. 


* * * EnginAlRed Circuitry * * * 


C&S OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVE. * DETROIT 3, MICHIGAN 





CHASE" 
NICKEL LEADED 
COMMERCIAL BRONZE 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Chicago Denver Indianapolis Minneapolis Philadelphia 

Baltimore Cincinnat Detrort Kansas City Mo Newark Pittsburgh 

Boston Cleveland Grand Rapids Los Angeles New Orleans Providence 

Charlotte Dallas Houston Milwaukee New York Rochester 
St. Louis San Francisco Seattle Waterbury 


Tensile Strength up 27% 
Yield Strength up 20% 


above leaded commercial bronze! 


Rugged is the word for Chase Nickel Leaded Commercial 
Bronze. It has all the corrosion resistance of Leaded Com- 
mercial Bronze, plus increased tensile and yield strength. 
At the same time, Chase Nickel Leaded Commercial Bronze 
has a high relative machinability of 80%, which is ex- 


cellent for screw machine work. 


This is the bronze alloy — moderately priced—for your 
products that take a beating! Products like electrical fasten- 
ers, pole line hardware, nuts and bolts. 

Chase Nickel Leaded Commercial Bronze is available in 
round and hexagonal rod form. Round sizes from 1⁄4” to 1” 
diameter. Hex sizes from !4" to 7$" diameter. For further 
information, write Chase Engineering Service, Dept. A 
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Stainless Steel 
Vaporizer 
Cup 


Big cost savings... 


OLD CUP 


(Cast iron—1.2 to 1.4% chromium) 


Cost of casting 


Machining 
(grinding, boring, 
drilling, tapping 


(Material and Labor) 


NEW CUP AND SPUD 
(Type 304 Stainless Steel) 


Cup material 
Spud material 
Drawing 
Welding 


Punching, beading cup 
and Machining spud 


Stainless Steel replaces 
cast Iron in burner cup... 


saves 60¢ a part, 
cuts weight 90% 


About a year ago a manufacturer of oil burners 
changed specifications from cast iron to stainless 
steel for this vaporizer cup. 

It saves him $0.605 on each part—35 per cent on 
materials and labor alone—and practically elimi- 
nates service failures. 

By welding a stainless steel spud (machined from 
34" hexagon-shaped bar) to the cup (drawn from 
.028 Type 304 stainless strip) the burner producer 
gets a more dependable part at much less cost. 

The vaporizers formerly used not only created 
service problems but took a high toll in tool grind- 
ing and replacement costs. Switching to stainless 
ended this headache too. 

Weight cut 90% 

Weight went down with costs. The cast iron cup 
weighed 5 pounds; the stainless cup weighs only 
V5 -pound. What's more, the stainless cups are virtu- 
ally immune to “burn-out.” 

It's Armco for Stainless 
Armco's wide variety of stainless steels makes it 
possible for you to select the one right grade for 
your products. We produce all standard and many 
special grades in sheets, strip, plates, bars and wire. 
Get more information about Armco Stainless Steels 
by calling the Armco Sales Office near you, or 
writing us at the address below. 


Armco Steel 
Corporation 


2466 Curtis Street, Middletown, Ohio 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL 
PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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THIS MONTH'S COVER 


An engineer inserts a relay into the gate of 
International Business Machines Corporotion's new 
random access memory unit. The circuitry for 
this device, a component of the IBM 650 RAMAC 
data processing system, wos designed in the 
company's Endicott Product Development Labo- 
ratory. Switching circuit design methods are 
described in an article beginning on page 162 
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Interesting 


to Note 


Satellites and Gondolas 

It was not until almost 100 years after Sir Humphry Davy frst 
produced magnesium by electrolysis that this metal became to be 
produced commercially. Yet, once it got started, the amount produced 
increased at an extremely rapid rate from 400 short tons in 1932 to 
184,000 tons for the year 1943. 

Humphry Davy’s career was varied and his progress was dramatic. At 
the age of 21 he discovered the effects of nitrous oxide and thereby 
introduced “laughing gas.” At 23, Davy became acquainted with Count 
Rumford, who made him assistant to the lecturer of chemistry, and 
only ten weeks later a lecturer, and a year later, professor at the Roy: il 
Institute. In 1813, five years after he discovered magnesium, the knighted 
Sir Humphry Davy had discovered fluorine, and in 1815 he invented 
the Miner's Safety Lamp at the behest of the coal owners of New castle. 

Magnesium, an underrated material, received a sizeable publicity boost 
recently when it was announced that the shell of the Earth Satellite 
will be made of the metal. However, this is not the first time that 
magnesium has been used to set altitude records. Back November 
1935, the "Explorer II," 700,000 cu ft balloon of the National 
Geophysical Society—Army Air Corps Stratosphere Expedition set a 
new world record altitude mark of 72,395 ft above sea level. The 
largest free balloon ever built, it carried a 9 ft, 600 Ib air-tight gondola 


made of ;*; in. magnesium alloy. 


Besides two observers, the gondola 
carried the largest cargo of scientific instruments ever taken aloft. 
Many things were revealed by the flight of the Explorer II. Cosmic 
rays were found to increase greatly in number as the balloon rose above 
72,000 ft than at sea level. 


steadily with altitude, 


the earth, with roughly 50 times as many at 
Electrical conductivity was found to increase 
and was 100 times greater at 72,000 ft than at sea level. More up to 


date information on a magnesium-thorium alloy can be found in an 
article beginning on page 200 


Quiet ! ! 

The Encyclopedia Brittanica devotes thirty pages to the subject of 
“sound,” but at the outset states that there is no definition for that 
form of sound which is called noise. However, “Noise is on every 
payroll and costs American business around $4 billion per year,” accord 
ing to Sam L. Hooper, of Remington Rand and past president of the 
National Noise Abatement Council. 
relationship between noise and plant turnover, 
Hartford, Conn., has 


that a reduction in plant noise has brought general efficiency up 9 


Studies have shown a strong 
production, accuracy 
and health. The Aetna Insurance Co., shown 
per cent, decreased typing errors 29 per cent, decreased machine oper 
ators’ errors 52 percent and reduced employee turnover 47 


Aetna has concluded that by bringing down noise levels 


per cent 
plant or 
office a net savings of $58 per employee will be achieved 

Industrial compensation agencies throughout the country have been 
confronted with an increasing number of claims for loss of hearing duc 
to industrial noise. In 1947, 232 suits were filed against the Beth 


Continued on page 7 





Can CURVIC" Couplings lower the cost of your product? 


They have done so for «cores of manu- 


facturers, by reducing machining 
time, by saving time in assembly and 
by permitting more compact design. 

Curvic Couplings are extremely 
accurate toothed connections which 


combine the functions of driving, 
centering and alignment. 

With Curvic Couplings, complex 
machine parts can be made in several 
then bolted or 


otherwise fastened together. Experi- 


smaller units and 
ence has proved that fabrication of 
many large parts in smaller units has 
reduced the time spent in machining, 


simplified final assembly, and reduced 


Whe 


— 
—- 
— 
— 


y 


over-all manufacturing costs. 

And there is no sacrifice of precision 
—in fact, Curvic Couplings are so 
accurate that tolerances in the finished 
held 


when the part is made by any other 


assembly can be closer than 
means. 

Curvic Couplings are used in such 
applications as heavy-duty gas turbine 
rotors like the one shown above, jet 
engines, crankshafts and camshafts. 

In addition to fixed or permanent 
connections, Curvic Couplings can be 
produced in semiuniversal, and in 
releasing clutch types. 

All types of Cunvic Couplings are 


À GLEASOK WORKS 


— 
TD 
—— 
T 


2771 


» 1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


Ñ Builders of bevel gear machinery for over 90 years 


produced rapidly, economically, and 
with high precision, on Gleason Cut- 
ting and Grinding Machines. If you 
like to 
Cunvic Coupling design or manufac- 
ture, the Gleason Works will be glad 
with and to 
recommendations about your specific 
applications. Write for our booklet. 
T 


would know more about 


to consult you, make 


— Ó——ÁÀ 


Here is how CURVIC Couplings are used in the 
production of an 8-stage hear y -duty gas turbine 
rotor, holding it in perfect alignment under the 


severe stresses encountered at high speed. 





Interesting to Note .... 


lehem Steel Co. by workers claiming $5 million damages 
on hearing losses allegedly suffered from high nois 
levels at their jobs. It has furthermore been estimated 
that litigations 


billion 


million to 
W orkmen 


more 


imounting to from three 


two dollars are pending befor 


Compensation Boards hese figures become 


staggering when one considers a hypothetical case of a 


drop forge shop in New York State employing 500 met 


of the l 


Since this industrv is onc ition's noisiest, all 


employees could file claims for loss in hearing which 
could bring them $36.00 per week, through Workmen's 


Were all claims allowed, a loss 


would result, which 


Compensation benefits 
of close to a million dollars per vea: 
would seriously effect an employer and eventually the 
You might be 


so the article on page 143 should be of interest 


product consumer either one of these, 
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in understanding of the elasti havior of metals 


Ihe first-published statement of elasticity 


T ! ! 1 1 
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This versatile switch provides 
precise control of numerous 
low to medium power circuits, 
on cycles ranging from 1 second 
to several hours or longer. 





Precision switching on long or short cycles... 
















HIS is one of the most versatile timer switches that 

Mallory specialists have designed. Originally con- 
ceived as a short-cycle timer for automatic vending 
machines, it is now available in many modifications 
that fit the needs of short to long cycles in numerous 
low to medium power uses— in appliances, and scores 
of other products powered by fractional horse- 
power motors. 


PRECISION TIMING. The combination of a constant 
speed permanent magnet motor and contact action 
by sharp cam rise gives highly accurate timing. 
On a 7l$-second cycle, for instance, accuracy of 
+20 miiliseconds is guaranteed. 


MOTC R RESET eliminates uncertainty and inflexibility 
of mechanical spring flyback at end of cycle. 


MANY VARIATIONS of the basic design are readily 
available at economical cost. Numerous circuits can 
be handled. For example, one version of the timer 


Serving Industry with These Products: 


Electrochemical 
Metallurgical 


Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Capacitors » Rectifiers * Mercury Batteries 


- Contacts * Special! Metals * Welding Materials 


with Versatile New Mallory Timer 


controls five circuits, one of which is motor reset . . . 
or 6 circuits if the full potential accuracy of the timer 
is not required. The precision-timed portion of the 
cycle ean be made adjustable by a variable cam. 
Tooling is also available for direct adjustment of 
this part of the cycle, by means of a screwdriver 
vernier accessible through the end plate of the hous- 
ing. Total cycle time can be anywhere from 1 second 
to several hours or more. 


HIGH DEPENDABILITY. There are few moving parts. 
Silver contacts, Underwriters' Laboratories approved, 
have long life beryllium copper springs. 


Standard a-c ratings are 10 amperes, 125 volts and 
5 amperes, 250 volts. Other ratings are possible. 


For complete data, and for a consultation by Mallory 
specialists in timer switch applications, write or 
call us today. 


Expect more...Get more from 


P. R. MALLORY & CO., Inc INDIANAPOLIS 
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Developments 


To Watch 






GETTING FORGING STRENGTH IN A CASTING. ... 





is an economic interest of the Air Force who would like to cut some of its 
uircraft costs. In a project now under way at the Armour Research Foundation of 






the Illinois Institute of Technology, Chicago 16, Ill, the process is to make a 





casting of aluminum or magnesium essentially to shape, with the final shape 





produced by press forging. The idea is to find out how much forging is needed 
to get forging strength. A small amount of forging, 10 to 20 per cent deformation, 






produces a good increase in yield strength. With aluminum, work has been done 





only with the casting allov 356 (7 per cent silicon, 0.3 per cent magnesium), and 
the results are not too favorable \ 30-40 per cent increase in yield strength 






resulted from press forging, but its elongation decreased from 34 per cent to 






per cent, making the part too brittle 





With magnesium, AZ 92 (9 per cent aluminum, 2 per cent zinc), press forging 





gave a 30-40 per cent increase in yield strength and the elongation remained the 





same. In both cases the parts were solution heat treated, press forged, and aged. 





If the last two processess are reversed, the yield strength increase is only about 
25 per cent. Magnesium was press forged at its lowest possible temperature, 


100 F. Aluminum was worked at room temperature. 






From the standpoint of cost, it was found that press forging is slightly more than 


casting, but much less than forging. Another series of tests will be made using a 





forging allov for the casting, prior to press forging. Or, in the case of aluminum’s 





elongation drawback, the casting alloy might be altered 






A MULTECOLOR PRINTING AUTOMAT.... 






. designed by the Adrema-Werke, Berlin, Germany, is reported to be able to 





simultaneously: (1) reproduce a typewritten text through a color typewriter ribbon; 






2) address this text with a one-piece plate with sight strip, cams, and riders; (3) and 






carry out poly hrome book printing from zinc et hings or rubber stereotype plates. 






he device, model AVA, works on the principle of book printing rotation, and 






an be used either as a combination machine for these operations, or for different 





jobs in those fields. A new type of rubber block permits offset work with the 
AVA, with the only difference that the colors of AVA prints have a greater 
luminosity. It was designed primarily for small printing firms and advertising 







departments. Printing capacity is about 4000 prints per hr, with the largest print 






ing size 24x 30cm. Itcan process any paper between 20 g airmail and 300 g carton. 






Also used on the machine is a selection aggregate, which when coupled with a 







register aggregate, makes statistical survevs concurrently with the printing work 





RUGGEDIZED, WATERPROOF TEST SETS. . 










ire being dropped three feet onto concrete and submerged in water, and still 
function at the Naval Ordnance Lab. White Oak, Silver Spring, Md. New 


oncepts in design and engineering, plus the use of well known procedures in 






standardization are said to be responsible for this series of test sets that are easier 





to operate, manufacture, and service than earlier models. NOL found that 






precision test equipment does not have to be fragile. In the new test sets, the 






careful selection of components, the use of standard structural design techniques, 






Continued on page 10 
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Developments to Watch 


and the use of standard fiber glass transit cases were employed. "The test sets will 
withstand normal use and transportation, and failures because of moisture and 
dust have been eliminated. ‘The sets are built directly into, and are normally 
used in the fiber glass cases. ‘The case is so rugged that additional packaging during 
shipment is not needed. Conventional gasketing and O-ring sealing is used, plus 
a quantity of desiccant to keep the air dry inside the set. No component is shock 
mounted. The major conclusion drawn from this project is that test sets cannot 
be designed as afterthoughts, but must be considered as an important part of the 


weapon system 


DECORATIVE FINISHES TO ALUMINUM SHEET... .. 


and extruded shapes are possible with Spangle-Sheet, a new metal finishing 
procedure devised by the Aluminum Company of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. The finish presents many reflecting facets, imitating a con 
tinually changing surface pattern, and has been applied in color and natural 
finish to plain and patterned rolled sheet and extruded shapes. ‘The finish is 
the result of inducing the formation of abnormally large grains in a special 
aluminum alloy. Individual grains are then made to stand out in relief by an 
acid etch. Spangle-Sheet is still in the experimental stage and is not yet available 


commercially 


COMBINING POWDER METALLURGY PROCEDURES WITH INVESTMENT CASTING. ... 


1 new process called Sintercasting has produced a cement-type titanium carbide 
with a low specific gravity, high strength, and high heat conductivity for use as 
turbine blades, guide vanes, and other gas turbine components. ‘The process starts 
with a skeleton body pressed and sintered from a high melting point material 
such as titanium carbide, which is the exact copy of the finished product in shape, 
dimensional tolerance and finish. ‘Then, using the investment casting process, 
these titanium carbide skeletons are interstitially cast with high nickel and cobalt 
illoys for good wear resistance and high temperature operation (1800 F). The 
result is a titanium carbide cermet with impact resistance, in conjunction with 
stress rupture properties which are above those of present blading alloys. Machin 
able in the annealed condition, it can be hardened by conventional quenching 
methods after fabrication and can be arc welded without distortion. Known as 
Ferro-Ti C, it was developed by the Sintercast Corp. of America, 134 Woodworth 
We., Yonkers 2, N. Y. The technique also permits the production of composite 

g edges for added high 
strength Rockwell C hardness ot Ferro l1 LU IS 63-73; ot l'ool Steel 64-67; of 
Cemented ‘Tungsten Carbide 65-80: of cast Cobalt-base alloy 30-65 


structures containing binder alloy-rich leading and trailing 


A LIQUID LEVEL SWITCH WITH NO MOVING PARTS. ... 


is a thermal instrument operating on a difference in heat transfer between the 
sensitive element and the liquid in the vessel, or the sensitive element and the 
vapor. Used particularly for the indication and control of liquid level in tanks, 
boilers, sterilizers, and other types of industrial vessels, the switch is capable of 
switching loads up to 5 amp at 250 v a-c without subsidiary amplifiers or relays. 
It requires no maintenance, and can be used where the interior of the vessel being 
ontrolled is not readily accessible for cleaning or repairs. Changes of level on 
the order of 4 in. is sufficient to operate the switch. ‘The operating mechanism 
(Continued on page 13) 
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YOU'LL FIND G. $. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Adding Machines e Aircraft Carburetors & Fuel Meter- 
ing Systems e Aircraft Instruments and Radios e 
Automatic Musical Instruments e Business Machines e 
Chain Saws e Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming e Cloth Cutting Machines e Coin Changers 
& Counters e Communication Equipment e Electric 
Fans e Electric Motors * Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances e Lawn Sprinklers e Machine 
Tools e Meat Tenderizers, Grinders, Slicers e 
Military Equipment e Motion Picture Cameras & 
Projectors e Outboard Motors e Pneumatic Pro- 
duction Tools e Portable Electric Tools e Radio & 
Radar Tuning Assemblies e Radio Anti-backlash Gears 
e Record Changers e Sewing Machines e Steel Strap 
Stretchers e Step Switches e Tapping, Drilling & 
Threading Equipment e Telephone Dials e Television 
Sets e Thermostatic Controls e Typewriters e Vend- 
ing Machines « Washing Machines. 


RUGGED MERCURY CHAIN SAW 
ASSURES UNFAILING SERVICE WITH 


G. S. GEARING 


Rugged dependability is traditional of all MERCURY en- 

" m gines manufactured by the KIEKHAEFER CORPORATION. 

B ecialties Inc Their new Chain Saw, with Gearing by G.S., is designed 
p , e and built to stand up under the hardest kind of gerv- 
ice. X More and more manufacturers of TOP QUALITY 
2635 WEST MEDILL AVENUE mechanisms are turning to G.S. for Small Gearing. For, 
CHICAGO 47, ILLINOIS here at “Headquarters”, they get extreme uniform accu“ 
racy! Assembly lines keep rolling. Rejects vanish. Costs 

come down. Customer satisfaction increases as products 

SPURS © SPIRALS © MELICALS © GEVELS » INTERMAUS — | run smoother, quieter, longer. Start now enjoying all the 
WORM GEARING * RACKS * THREAD GRINDING superior advantages only G.S. Gearing can give. Send 


along drawings or descriptions today. 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 


OF FRACTIONAL HORSEPOWER GEARING SEND FOR FRE fee—— 
4 4 


/ Guide. It describes 80 types 
and applications. Contains useful charts . . a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


10 sof cfg in rll Geng! 
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COEFFICIENT OF FRICTION VS. SPEED FOR VARIOUS PRESSURES 


COEFFICIENT OF FRICTION 


200 400 600 800 1000 1200 


Curves show opporent coefficients of 
friction of cork facings on slotted steel 
plate 9's" O.D. x é^” LD. with s” ra- 
dial slots dividing facing and plate into 
six equal segments. Plote was run in 
type “A” transmission fluid ot 200°F. 
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CORK CLUTCH FACINGS: 


High torque capacity at low engagement pressures 


The ability of cork facings to work efficiently 
at low engagement pressures helps clutch manu- 
facturers get high torque capacity at relatively 
low cost. Savings in the number of plates or their 
size are often possible—and, in turn, savings in 
weight, space, metal, and friction material. 

The chart above shows that a typical cork- 
compound clutch facing has relatively high co- 
efficients of friction under engagement pressures 
as low as 15 psi. This kind of performance makes 
cork composition facings ideal for use in tractors, 
appliances, and industrial equipment, for ex- 
ample, where unit pressures of 20 psi to about 
150 psi are normal. 

The life expectancy of cork is amazingly long. 
In fact, Armstrong cork clutch facings in the 


automatic transmissions of 13 American makes of 
automobiles normally outlast the cars themselves. 

Another design advantage of cork facings is 
the wide performance range that can be ob- 
tained by changes in the plate design or the cork 
compound itself. This flexibility gives designers 
wide freedom in clutch design which is of value 
whether their goal is cost reduction or perform- 
ance improvement. 

Perhaps cork's high torque capacity and de- 
pendable performance can be of help in your 
clutch design problems. Well gladly help you 
choose the most efficient cork facings for your 
particular applications. Write to Armstrong Cork 
Company, Industrial Division, 7211 Irvin Street, 
Lancaster, Pennsylvania. 


Armstrong FRICTION MATERIALS 


... used wherever performance counts 
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Developments to Watch 










is temperature compensated, and is unaffected by temperatures from zero to 350 F. 
Also, it has an automatic surge damping effect, as a positive change in level of 
sufficient duration to affect the heat tranfer rate is necessary before the switch 
will operate. This eliminates short-cycling caused by momentary changes in 
level, like vessels subjected to surging or vibration. Production will start next 
month at: Teddington Industrial Equipment Ltd., Sunbury-on-Thames, Middle 


sex, England. 










ELECTRONIC COMPONENTS FOR HIGH TEMPERATURE OPERATION. ... 










. are in long range Air Force plans. Indications show the need for electronic 
equipment capable of taking surrounding temperatures in the vicinity of 500 C. 
Investigation along these lines at Armour Research Foundation, Chicago 16, Ill., 
are to determine what present electronic components are suitable for operation at 
these temperatures, and to study materials which can be used as the dielectric 


in capacitors, and other materials for wire insulation. 












RCA'S THREE MAJOR ADVANCES IN ELECTRONICS. 





. announced earlier this year and last year, have some new applications. The 
previous electronic refrigerator with no moving parts has been increased in size, 





and its principles have been applied to an air conditioning system using large wall 
panels which become cold with the application of electric current. With a 
reversal of the current, the same panels produce a heating effect. ‘The system 







uses no motors, fans, pumps or other moving parts At its present stage of 





development the device can maintain a room temperature 25 deg cooler than the 
outside temperature. Used in reverse, the system will maintain a room temperature 
“considerably more” than 25 deg warmer than the outside temperature. Another 







development is a hear-see home magnetic player for television. Housed in a 
cabinet no larger than a high-quality magnetic tape sound reproducer, the new 






device can play over a standard television set the pictures and sound of television 





programs pre-recorded on magnetic tape. Work is progressing on the same system 





for color. A further development, the light amplifier, in the form of a thin flat 





panel, can increase by 1000 times the visual brightness of a project light An 





amplifying fluoroscope for industrial X-ray use in normally lighted surroundings 






is one application. 









AND IN ADDITION... . 


Motorola’s transistor manufacturing division are in pilot run production with 





a 500 mc transistor, but do not expect them to be used in products for two years 





| program is being conducted to predict the deterioration in performance of ele 
tronic equipment due to the presence of certain chemical dust particles in thc 
air. .. . It has been reported that a large Ruhr (German) steel firm, Hoesch Werke, 







is conducting experiments to use metal fuels, such as compounds of aluminum and 
silicon, to get steel directly from the ores. Other rumors concern experiments 






with atomic smelting. . . . An automobile company is conducting experiments 
with metals in the neighborhood of absolute zero hoping to discover short cuts 
to the tailor-making of new allovs. . . . Dr. R. G. Breckenridge, Dir. of one Union 
Carbide and Carbon Corp.s new research lab, says that within the next ten 







years the U.S. will need a minimum of 8000 physicists in the chemical and solid 
state physics fields. Of the 16,500 physicists in the U.S. today, 4000 are in these 
two fields; in the 1930’s only 100 were in the field. 
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NEW CONTROLLER LINE 
ADAPTS 376 WAYS 


Fenwal Announces 
Low-Cost Temper- 
ature Indicating 
Controllers 


ASHLAND, MASS. Fenwal 
Inc., has announced here that tailor- 
made, accurate, low-cost temperature 
indicating controllers are now avail- 
able from stock. 

Tailor-mades from stock are made 
possible by the development of the 
Series 541 line. The 
Series 541 is a standardized line of 
matched temperature indicating con- 
troller parts which can be combined 


new Fenwal 


easily in 576 ways. 

From these possible combinations 
come perfect solutions to countless 
temperature problems. A 
prospective user lists the characteris- 


control 


tics of the ideal temperature indicat- 
ing controller for his particular opera- 
tion, and Fenwal assembles an instru 
ment with those characteristics from 
parts in stock. 

No matter what 
chosen, the result is a rugged, accu- 


combination is 


rate, compact and easily maintained 
unit in a shock-proof, splash-proof, 
dust-proof 
available in colorsto match any equip- 
ment in which it may be installed. 

Installation and calibration are so 
simple that instrument 
and laboratory procedures are un 
necessary. And, after installation, all 
normal temperature adjustments are 
external. 

No matter what 
chosen, the resulting instrument is 


housing. The housing is 


technicians 


combination is 


accurate to within one per cent of 
scale. The accuracy is long lasting, 
with few moving parts and no internal 
gears. Simplicity of design brings the 
wear factor close to zero. 

Series 541 offers single or double 
circuit control. There is a choice of 
four different long-life snap switches, 
with ratings up to 20 amps, 250 volts, 
A.C. These switches, singly or in 
combination, can 


provide a wide 


14 


One of Fenwal's new Series 541, bulb-and-capillary controllers. 


Photo shows dual 


cireuit model which has two snap switches, each with a setpoint indicator, that actu- 
ate two separate circuits at the pre-set temperatures 


variety of operating characteristics. 
Three stainless steel bulb types are 
available at no increase in price to 
meet space or process requirements. 
Capillaries and bulbs are corrosion- 
proof. Capillaries are swivel-mounted 
to protect them from breakage. 
There is a choice of three tempera- 
ture ranges: 150° to 200°F, 50° to 
100^F, or 50? to 700°F, or their cen- 


tigrade equivalents. Special ranges 


are available on request. 
The control mechanism may be 


subjected to temperatures up to 


150°F, and is ambient compensated 


x 


from 50° to 150°F. 


Product Engineering 


Write to Fenwal Incorporated, 211 
Pleasant Street, Ashland, Mass. De- 
scribe the tailor-made temperature 
indicating controller that would fit 
your operation perfectly. Chances are 
excellent that the tailor-made can 
be yours at savings never before 


possible. 


CONTROLS TEMPERATURE 
» » ¿ PRECISELY 
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Twice around the clock or less—and your order for 


TIMKEN 52100 steel is on its way to you 


LL it takes is a phone call today to 
get your rush order of Timken 
52100 steel tubing on its way tomor- 
row. We ship within 24 hours of your 
order because we stock 101 different 
sizes of 52100 tubing —from 1" to 
1074" O.D., all available for less-than- 


mill quantity orders. 


Timken 52100 steel can save you 
money as well as time. It can be used 
in place of many more expensive 


steels for hollow parts jobs that call 


for a steel that's hard and tough, vet 
easy to machine. 52100 is through- 
hardening in moderate sections and can 
be heat treated to file hardness and 


tempered back to any desired point. 


Timken 52100 steel is ideal for 
parts such as: aircraft parts, ball bear- 
ing races, pump parts and plungers, 
collets, bushings, spindles, grinding 
machine parts, precision instrument 


parts. 


Ihe Timken Company is America's 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


} 
November, 


Product Engineering 


pioneer producer of 52100 steel tub- 
ing, and the only company that makes 
this steel in tubing, bars and wire. Our 
unequalled experience assures you of 
uniform steel quality from tube to tube, 


heat to heat, and order to order. 


For immediate delivery of your 
less-than-mill quantity orders of 
52100 steel, write, wire or phone The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


TIMKEN 


© Fine 


Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


15 





Do E have an Synchronous Speed 
Application with 
Requiring S Induction Simplicity 


Allis-Chalmers new development — the Synduction 
motor — offers these characteristics at low cost — 
... Constant speed, regardless of with the dependability of an induction motor. In 
load or voltage, depending only addition to constant speed from no load to pull-out, 
on frequency. it also offers across-the-line starting, wide range of 
speeds and high efficiency. It's another example of 

... Synchronized speed for a number MORE motor pioneering by Allis-Chalmers. _ 
of motors Allis-Chalmers invites your inquiry, in the belief 
: that many processes can be improved by the -— 

É re cation of Synduction motors. Our engineers wi 
ses Adjustable speed with minimum gladly analyze your present operations to help you 
variation at any speed setting. determine where S ynduction motors can be applied 
profitably. Call your A-C office or write Allis- 
Chalmers, General Products Division, Milwaukee 

1, Wisconsin, for Bulletin 51B8440. 


Synduction is an Allis-Chalmers trodemork 


w^" ALLIS-CHALMERS 
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When you vote on New Production Machinery 


...do you vote a straight AMERICAN ticket? 


There’s no real substitute for American-made American production machines are the backbone 
production machinery in any branch of American of America's competitive economy . . . and why 
industry. Designed and built to take the strains settle for anything else? 

and stresses of the world's toughest demands for 

speed and endurance . . . with a minimum of 


down-time and maintenance . . . American ma- A Ww VEEDER-ROOT INC 
. . f \ e 


chines are today more than ever the best buy in <n 
. e . T M h ts” 
every field from textiles to metal-working. Yes, ae 
Hartford, Conn. * Greenville, S. C. * Chicago 
New York * Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 


. and here's why it pays to make sure 
that All New Machines you buy 


are equipped with 
NEW VEEDER-ROOT COUNTERS.. 


Modern  Veeder-Root Counters are 
available for building into . . . or attach- 


ing onto... all types of production ma- 
n Hand Count- Mechanical J 

chines. They are built with unmatched ing: Vory-Tally Counting: Smoll Electrical Count- Controlling: Set for 

Veeder-Root know-how and quality for Multiple Unit Re- resets count ing: Remote indicat- number of turns, pieces 
set Counters for strokes, turns, ing counters (AC or or operations re- 

years of accurate Countrol of produc- inventory, inspec- pieces . . . ore DC) bring your pro- quired. Predetermin- 

" " n tion ond 1,001 built into machine duction machines os ing Counters control 

tion and uniformity. Ask your Industrial hand - counting tools, light presses, close os your office the run exactly 

Supply Distributor or write Veeder- jobs. Up to 108 etc wall. Moy be panel prevent over-runs and 
counters in | bank mounted in groups shortages 

Root Inc., Hartford 2, Conn 
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Craftsmanship of the 20th: Century 


In modern merchandising, product ideas are 
"where you find them." They come from the 
MONSANTO selling agent. They come from the manufac- 


turer. In today’s Plastic Age, more often than 


not, they originate in the design department 
of the custom molder. Read how one of America’s foremost 
merchandisers teamed with a leading custom molder to translate 
the unique properties of a plastic material into a new departure 
in furniture design. 


GE, Sears, and Lustrex styrene plastic open 
up new color possibilities in furniture 


DESIGN OBJECTIVE: à drawer for chests and nightstands that of- 
fered new color possibilities, ease of manufacture, economy, durability, 
and ease of care—without sacrificing the warmth, beauty, and acceptability 
of wood. 


MATERIAL SPECIFICATIONS.The Chemical & Metallurgical Divi- 

sion of General Electric Company, working with Monsanto specialists, 
designed the answer—a 3-sided drawer 
molded in one piece of Monsanto high 
impact Lustrex styrene plastic. The 
fourth side — the front —was to match 
the case. 

GE selected high impact Lustrex for 
many reasons. Color, for one—an 
unusually wide and varied range of 
lustrous colors. Fast moldability. Tough- 
ness. Dimensional stability—drawers 
molded of Lustrex would resist swell- 
ing or warping. Lustrex offered design 
flexibility—the one-piece molding could 
incorporate top runners, center guide 
flanges, compartments, and dividers. 
And the wooden side could easily be 
attached. 





PRODUCTION of the drawers was by 
injection molding in 200 oz. presses at 
jeneral Electric’s molding plant at 
Jecatur, Ill. The molding material was 
Monsanto Lustrex Hi-Test 88, a rubber- Investigate the M 

modified high-impact styrene 
completely-balanced line of 


THE FINISHED DRAWERS come 
in beautiful pastel molded-in colors " T : -— 

i P — — particular applications and solc 
Their smooth rounded corners are easy 


to clean. There are no seams in the one- under the trade name 
piece construction to dry out or spread 
No additional finishing is required. The 
drawers fit snugly without fear of stick 
ing in the cases made by Broyhill Furni- 
ture Factories, Lenoir, N. C., and Ward 
Furniture Co., Fort Smith, Ark., for 
Sears Roebuck. Featured in Sears’ 1956 
line of bedroom furniture, these draw- 
ers are making a major contribution to 
the growing trend to color in American 
homes today 


This is one of hundreds of design and production problems which have 
been solved by utilizing the facilities of the plastics custom molding indus- 
try. The skill and experience of these 20th Century craftsmen are available 
to manufacturers designing for greater efficiency and lower costs. As a 


major supplier of plastic resins, Monsanto is in a position to introduce 


you to custom molders who will put their skills to work for you. If you 
are considering a design change for your product line, be sure to investi- 
gate plastics. Write to Monsanto Chemical Company, Industrial Appli- 
cations Dept., Room 908, Springfield 2, Mass. 





RMASTEEL 


ArmaSteel's machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell 
hardness. One of the reasons for this rating is the struc- 
ture, which consists of a matrix of sorbitic-pearlite and 
spheroidized cementite in which small nodules of carbon 
are imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 
drilling, milling or broaching. 


The machinability rating of a metal is not absolute— its 
rating can be stated only in relation to that of another 
metal. To establish the accompanying machinability 
rating table Bessemer screw stock S.A.E. 1112 is used as 
the base. In establishing these ratings, the cutting speed 
of the S.A.E. 1112 is the rate generally used in turning 
this metal on automatic screw machines. The rate of feed, 
however, is altered to that necessary to attain normal 
tool life and good surface finish when using a coolant. 
When the other metals are tested, the feeds and speeds 
are varied from these basic rates to whatever rate is 
necessary to obtain comparable tool life and comparable 
surface finish. The ratio of these rates of speeds and feeds 


MACHINABILITY RATING (PER CENT) 


0 50 60 70 80 


STANDARD MALLEABLE IRON — BRINELL HARDNESS 110-145 


ps 


S.A.E. 1022 — BRINELL HARDNESS 159-192 s 


| asi 


S.A.E. 1112 — BRINELL HARDNESS 179-229 


S.A.E, 1137 — BRINELL HARDNESS 187.229 
S.A.E. 1035 — BRINELL HARDNESS 174-217 iw 
S.A. 1040—BRINELL HARDNESS 179-229 


SOFT CAST IRON — BRINELL HARDNESS 160-193 


MEDIUM CAST IRON — BHN 193-220 


HARD CAST IRON — BHN*220-240 
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castings are easier to machine” 


of each tested metal determines the percentage of 
machinability. 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmaSteel parts can be cast by conventional sand method 
or shell mold process to relatively close dimensions in 
large quantities at low cost. Because of the excellent, 
accurately controlled physical properties of ArmaSteel, 
these parts have the strength and performance charac- 
teristics usually associated with plain carbon steel forg- 
ings. 


ArmaSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaSteel 86M with a wide variety 
of physical properties uniformly maintained through ac- 


curate heat treating operations as follows: 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 
steel parts in the 1040-1050 S.A.E. range. It has a 
hardness range of BHN 241-269 or 3.7-3.9 mm. impres- 
sion with a 3000 Kg. load. Tensile strength is 100,000 


pared with medium carbon steel forgings. 


GENERAL MOTORS CORPORATION 
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p.s.i., yield strength is 80,000 p.s.i., and percent of 
elongation in 2” is 2.0%. 


ARMASTEEL 85M 
strength is required and where selective hardening is 


is recommended where moderate 


necessary. This class usually replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 197- 
241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 
p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
parts usually replacing steel parts in the 1020-1035 
S.A.E. range. It has a hardness range of BHN 163-207 
or 4.2-4.7 mm. impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 
and percent of elongation in 2” is 4.0%. 


The FOUR parts illustrated below are typical of the 
hundreds of different parts and products successfully 
produced in ArmaSteel for many diversified industries. 


Write, today, for new 70 page comprehensive catalog 
- . . Or request personal help from our experienced en- 
gineers, without obligation. 


*« SAGINAW, MICHIGAN * DEPT. 


10 
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Designers 
Thymotrol' fhp adjustable-speed drives in 
full new line are more compact, cost less 


A completely re-designed line of frac- Printed circuitry contributes compact- trol drives emphasizes the unit's ex- 

tional-horsepower Thymotrol adjust- ness and sturdiness, makes possible treme simplicity of construction. 

able-speed drives—at new lower prices lower prices, faster delivery. Plug-in panel boards facilitate rapid 
is now offered by General Electric. Dip soldering firmly secures panel board servicing. Complete panel can be re- 

Thymotrol drives—comprising d-c drive components to printed circuitry. Com- moved or installed in ten seconds— 

motor, control panel, and control station ponent replacement is fast, simple, without disturbing customer wiring— 
are applicable to conveyers, machine requiring only a soldering iron and pliers. permitting a high continuity of produc- 

tools, and other small machines whose Single-tube design of half-wave Thymo- tion. Write for GEA-6519. 

performance can be improved by adjust- 

able speed. With a full range of ratings 

economical half-wave units: 1/50 to 

, hp; smooth operating full-wave units: 

l4, 14, ^s hp) plus availability of a va- 

riety of optional performance features, 

you get exact matching of job require- 

ments, pay only for as much drive as 

you need 

D-c drive motors provide outstanding 

performance on rectified power, .sup- 

plying constant torque over the entire 

speed range. Open dripproof and totally 

enclosed constructions are standard, 

others are available. 

Control panels electronically convert a-c 

to d-c power. They are housed in easy- 

to-install, NEMA Type 1 wall-mounted 

enclosures, with lift-off covers for easy 

maintenance. 

20:1 -— range and close speed regu- 

lation increase machine's versatility, 

dd ng its use on a variety of jobs. 


*Registered trade-mark of General Electric Ca 


Lightweight tachometer generators measure speed ranges from 100 to 5000 rpm 


When your machine tool application 
calls for speed indication of moderate 
accuracy, select G.E.’s compact tach- 
ometer generators which are only 34, 
inches in diameter. Weighing less than 
four pounds, the versatile four-pole a-c 
tachometer generators feature totally 
enclosed construction and serve speed 
ranges from 400 to 5000 rpm. 

Two-pole, d-c, ball-bearing tachom- 
eter generators provide accurate speed 
ranges from 100 to 5000 rpm. These 
units weigh less than six and one-half 
pounds and can be used as a signal 
source in a speed regulated drive 
scheme, Write for GEC-1405. 


GENERAL GA ELECTRIC 
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A-c tachometer generator. D-c tachometer generator. 





Digest? 


LOTA 
HIGHLIGHTS 


Versatility of new 4zwaZ/47c' d-c motors simplifies motor selection problems 


New General Electric d-c Kinamatic 
motors can meet modern industrial 
needs by performing either as an indi- 
vidual motor drive or in regulating 
systems. Their versatility and flexibility 
permit a wide variety of both constant- 
and adjustable-speed applications used 
today for automatic processing. These 
versatile features help designers sim- 
plify motor-selection problems. Adjust- 
able-speed by armature voltage control, 
field strength control, or combination 
of both, provides the speed, torque, 
horsepower required in almost any se- 
quence. For constant horsepower, 
higher operating speeds are obtained 
through field strength adjustments. 
For lower speeds, the d-c Kinamatic 
motor can operate over wide speed 
ranges including speeds far below base, 
even stalled conditions. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355. 


tTrade-mark of General Electric Co 


FHP machine tool motors factory 
lubricated for ten years 


Special ball-bearing construction and 
new-type grease in G-E totally enclosed 
fan-cooled machine tool motors provide 
long, low-maintenance service and sup- 
port heavy thrust loads. Sturdy welded 
on base assures rigid mounting and 
accurate motor alignment; compactness 
simplifies assembly and design. These 
motors are rated 4, 14, 14, *4 horse- 
power in 60/50 cycles, 208-220/440, 
220/380, 500 volts and are engineered 
to stand up under continuous start-stop 
service in heavy-duty industrial appli- 
catiens. See Bulletin GEC-1306. 
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New General Electric machine-tool re- 
lays are now available with 2 to 8 poles, 
including a 6-in-line model with same 
mounting dimensions as the 4-pole form 

Reiay contacts can be changed from 
normally open to normally closed with- 


out extra parts. Front-connected saddle- 
clamp terminals make wiring easy. 
Strongbox coils are protected against 
oil, moisture, and dust. 
10 amperes, 110-600 v, 
See Bulletin GEA-6317 


Ratings are 


25-60 cycles. 


General Electric Co., Apparatus Sales Division, Section A668-133, Schenectady 5, N. Y 


Please send me the following bulletins 


\ for reference purposes 
GEA-6317 Control Devices 
GEA-6355 Kinamatic D-c Motors 
GEA-6519 Fhp Thymotrol Drives 


Name 


City 


JGEC-1306 


for immediate project 
Fhp Machine-tool Motors 


GEC-1405 Tachometer Generators 
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Here's the big news 
/ 4 
in the metal powder industry — 


CONTROLLED QUALITY of tubular 
products starts with the carbon 
steel and stainless steel from 
which they are made. Republic 
ELECTRUNITE® Tubing is controlled 
for quality from ore to finished 
tubing. When you specify ELEC- 
TRUNITE Tubing you are sure of 
getting uniform diameter, wall 
thickness, concentricity, strength 
and ductility. These characteris- 
tics back your production facili- 
ties, simplify and speed output 
of superior parts like the immer- 
sion heater being fabricated at 
right. Mail the coupon for com- 
plete information, 





REPUBLIC 


Woldi Widest Range of, Standard Steels 
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REPUBLIC IRON POWDER with 


ontrolled 
Ciimensions 
‘actor 


The Metal Powder Division of Republic Steel is 
now producing three types of Iron Powder, each 
with a variable controlled characteristic. This is 
called Controlled Dimensional Factor. 

Simply stated, it means that in the presence of 
copper, Republic Iron Powder—depending on type 
—can be made to grow, shrink or remain stable 
within acceptable limits. The powders have been 
designated as Type S for shrinkage, Type G for 
growth, Type N for normal. 

Think what this means to you as a producer or 
designer of iron powder parts. For example, 


= 
CONTROLLED PHYSICAL PROPERTIES and the cold finishing process 
performed on Republic Cold Drawn Steels provide dependability 
and economy in the manufacture of hinge pins and pivot ends on 
the Sherman Digger. Republic Cold Drawn Steels give these parts 
higher strength, greater hardness and a bright, smooth finish. They 
also provide top ratings on feeds and speeds, long tool life, free 
dom from abrasion and high product quality. Available in all car- 
bon, alloy and stainless analyses. 

—» 
CONTROL COSTS on your stamped and drawn parts by using the 
top-notch production facilities of Republic's Pressed Steel Division. 
This truck pedal shaft bracket is one of a wide variety of steel 
parts mass-produced for large-volume manufacturers. Large or 
small, we handle them all. Your savings in handling, inventories, 
labor and overhead are reflected in reduced cost per piece. Book- 
let 681 describes the entire operation. Send the coupon, 


STEEL 


and. Steel Product 
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suppose your dies have become oversize through 
wear. By using Type S powder, with a controlled 
shrinkage factor, you can continue to use those 
dies and still produce parts to specified tolerances. 

Controlled Dimensional Factor is exclusive with 
Republic and the Republic production process. CDF 
is an addition to the excellent Republic chemistry. 
CDF powders are also available with apparent density 
ranges of 2.3 to 2.5. 

For engineering service or more information on 
how CDF can be applied to your production of iron 
powder parts, send the coupon. 


REPUBLIC STEEL CORPORATION 
Dept. C-2217-A 
3150 East 45th Street 
Cleveland 27, Ohio 
Send more information on: 
g Iron Powder 

O Cold Finished Steels 


O ELECTRUNITE Tubing 
D Stampings 


Name à SS 
Company 
Addre ss 


— Zone... . State... 





ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT ... 


Cylindrical Roller 


Their vital Importance in bearing 
performance ...advantages of carburizing... 
the manufacturing procedures which 

assure maximum quality and life 


The function of an inner race is to provide a fatigue- 
resistant surface between a shaft and the rollers of an 
anti-friction bearing. Because of the geometry of a 
roller bearing, there is a smaller area of contact between 
the inner race and rollers than there is between tbe 
outer race and rollers. 


This smaller area of contact has the effect of con- 
centrating the loads on the inner race to a greater 
degree. Therefore, the inner race is always the critical 
member of a roller bearing from a fatigue life stand- 
point. When the inner race is the stationary member 
and the outer race rotates, this load concentration on 
the inner race is even more of a factor since the maxi- 
mum load is repeatedly applied at one point. 


Adequate resistance to relative movement between 
the inner race and shaft is vital to satisfactory perform- 
ance. HYATT inner races are made of materials chosen 
to permit relatively heavy press fits. When HYATT 
press fitting recommendations are followed, the’ inner 
race becomes an integral part of the shaft for all 
practical purposes. 


1. WHY CARBURIZING? 


HYATT inner races are made of a good carburizing grade of 
steel, rather than through-hardened steel, for several reasons. 
First, carburizing permits the vital heavy press fits referred 
to above. Second, tough flanges that will not break out under 
impact can be obtained on carburized races with no loss of 
case hardness. Third, carburizing improves load-carrying 
capacity, as shown in Diagram A. During quenching, the 
phase change from austenite to martensite which occurs in 
the outer case is accompanied by a volumetric change; but 
the low carbon core remains tough and ductile without appre- 
ciable volumetric change. The result is a tendency to stretch 
the core and compress 
the case. Due to the 
Poisson effect, the com- 
pressive hoop stresses in 
the external fibres build 
up the load-carrying ca- 
pacity of the race. 


Diagram B shows a typi- 
cal element of a HYATT 
carburized inner race 
under roller load. Stresses 
in the "Z" direction are 


negligible. Stresses in the "X" direction are compressive 
hoop stresses or preload. Stresses in the "Y" direction are 
compressive stresses due to the load. Without the compressive 
stress Sx (hoop stress) the load-carrying capacity would be 
less; m should the stress 
in the "X" direction be- 
come a tensile stress due 
to pressing a through- 
Ed race on a solid 
shaft, the capacity would 
be still further reduced. 
Reference to applicable 
theories of material fail- 
ure will support this view 
and indicate why H YATT 
has gone to substantial 
added expense to give 
customers the benefits of 
carburized inner races. 


42, OPERATIONAL REQUIREMENTS 


A top-quality inner race should have all the following char- 
acteristics: 


1. Minimum wall variation: Concentricity of the inner race 
iathway to bore is necessary for quiet operation at full 
»earing capacity. 


Minimum runout of race ends to bore: 'The bearing must 
not be cocked on the shaft by location against a square 
shoulder with a race end having excessive runout. 


Minimum runout of race flange inner faces to bore: 
Excessive flange face runout results in noisy operation 
and hunting of the shaft. 


Minimum bore tolerance: An important fitting consider- 
ation. If all the available tolerance is taken in the race 
bore, the shaft tolerance is unnecessarily restrictive. 


Minimum pathway and bore taper: Taper causes uneven 
roller loading with resultant overheating and poor life. 


3. MANUFACTURING PROCEDURES 


Good control of primary machining is reflected in good 
quality of the finished product. The early stages of manu- 
facture, through the heat treating operation, are highly 
important and are all scrupulously controlled by HYATT. 
In this article, however, the finishing operations are of primary 
interest and will be discussed in detail. 
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£44, DOUBLE END GRIND 


The sequence of grinding 
operations is important. 
The ends must first be 
faced off square and par- 
allel so that during sub- 
sequent operations the 


RACE GUIDE 


ends can be used as ac- 
curate reference. The 
HY 41 I double end 
grind operation illus- 
trated in Diagram C in- 
sures excellent control of 
race end parallelism. 


ES. CENTERLESS PATHWAY GRIND 


The centerless grinding principle was pioneered by HYATT 
many vears ago. This method was a significant improvement 
over existing chucking methods because it eliminates exces- 
sive wall variation introduced by spindle and chucking errors. 
The race pathway is 

ground by the centerless 

method to produce a race 

with as nearly a perfectly 

round diameter as is com- 

z————31 mercially practical. Two- 

Fo. wg point and three-point 

' s out of round as well as 

! taper are held to a mini- 

mum. Note that the 

work is rotated with a 

backing plate against the 

previously ground end, 

as shown in Diagram D. 


S 


G. CHUCKLESS BORE GRIND 


Here again the center- 
less method is employed 
to generate an inner di- 
ameter (bore) concentric 
with the outer diameter 
(pathway.) This is ac- 
complished by driving 
the race on the outer 
diameter and positioning 
the grinding wheel rela- 
tive to the drive roll. 


BACKING 
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Centerless grinding operation on a large Hyatt inner race. 


The result is maintenance oi minimum wall variation by 
removing stock from the high spots as they pass between the 
drive roll and the grinding wheel, as shown in Diagram E. 


7. FLANGE GRINDING 
All flange faces must be 


ground to run true with 
the roller pathw iv. Since 
the pathway and bore 
have been ground using 
the ends as a reference. 
the ends are also used 
as reference while grind- 
ing the flange laces 
(Diagram | This es- 
tablishes all-important 
even contact with the 
roller ends during opera- 
tion of the bearing. 


28. VIGILANT INSPECTION 


Strict inspection is vital to the maintenance of high-quality 
standards in a precision product such as roller bearings 
Working with the finest test ^quipment under conscientious 
supervision, highly trained HYATT inspection teams con- 
stantly watch the quality of HYATT parts as they are 
produced. This insures traditional HYATT dependability. 


YOU WILL FIND FURTHER DETAILS 

in HYATT General Catalog No. 150, or your nearby H YATI 
Sales Engineer will gladly help vou choose the type of cylin- 
drical roller bearings best suited to vour design requirements. 
Remember, HYATT is America's first and foremost maker of 
roller bearings. Hvatt Bearings Division of General Motors 
Corporation, Harrison, New Jersey. 


Hiy-ROLL BEARINGS 


FOR MODERN INDUSTRY 





Washing machine tubs fabricated here are 
one example of countless quality parts 
fabricated by Reynolds. 


Square corrugated trailer siding fabricated 
on brake press. Reynolds has available 
brake presses ranging from 224 to 300 tons. 


1700-ton hydraulic press in a Reynolds plant 
used on 12' x 48" aluminum boat hull. Press 
is currently used on drawn parts 6' in dia. 


from tumblers to trailers... 
get the most from your designs with 


ALUMINUM. 


PRESS PARTS 


fabricated and finished by REYNOLDS 


If your designs call for aluminum parts that 
require blanking, punching, drawing, form- 
ing, stamping, piercing or other press oper- 
ations, Reynolds can fabricate these parts— 
and finish them—to your specifications quick- 
ly, efficiently and economically. 

The great variety of Reynolds specialized 
equipment gives you the economy of the ma- 
chines best suited to your purpose without 
making the tremendous capital investment in 
equipment and added plant capacity which 
would otherwise be required. Reynolds can 
furnish press parts from simple blanks to deep 
drawn parts of large area; from very thin to 
the thickest aluminum that can be drawn. 


And—when an unusually high quality 
finish is important to the sales appeal of your 
aluminum product— Reynolds expanded fin- 
ishing facilities are your best source for clear 
anodized, color anodized, chemically bright- 
ened or other fine finishes. Reynolds quality 
control from mine to finished product and 
Reynolds experienced design and engineering 
service go hand in hand with these facilities to 
assure you the most from your designs. 

For full details on press parts and other 
services, call the Reynolds Office listed under 
“Aluminum” in your classified telephone di- 
rectory or write Reynolds Aluminum Fabricating 
Service, 2061 South Ninth St., Louisville 1, Ky. 


Watch for Reynolds new progrom, ‘Circus Boy'' — Sundays on NBC — TV 


REYNOLDS Sun ALUMINUM 
FABRICATING SERVICE 


28 November, 1956 
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In two plants alone, Reynolds offers 128 presses 
including mechanical presses from 2 to 1700 tons 
and hydraulic presses from 300 to 5000 tons. 
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Smali, medium or large, Reynolds has the right " 
press for fast, efficent and economical production j The Finest Products 
of aluminum parts for you. n à 

— Made with Aluminum 


are made with 


ALTES LUTTE 


BLANKING * EMBOSSING +> STAMPING « DRAWING: RIVETING 
FORMING « ROLL SHAPING « TUBE BENDING * WELDING * BRAZING * FINISHING 
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KLIXON 7727 CONTROLS 


“Used Continuously Through 
27 Years in Castle Sterilizers 


for Accuracy and Dependability” 


For over fifty years, the Wilmot Castle Company of 
Rochester, New York, has specialized in quality 
sterilizers for physicians, hospitals and dentists. And 
today, Castle equipment is the recognized standard. 

Since first used in 1927, Klixon Thermo-Snap Tem- 
perature Controls have helped Castle maintain this 
enviable reputation by providing accurate, depend- 
able performance. Mr. David Bellamy, Advertising 
Manager, writes: 

“This company began using the "Klixon'' Ther- 
mostatic Control in 1927. It was chosen then as 
a revolutionary idea for direct control of elec- 
tric current because its speed and surety of action 
eliminated hazards then common to mechanical 
thermostats. 

‘That early confidence has been proven justified 
through 27 years of continuous use in Castle 
Sterilizers.” 

Designers and manufacturers seeking accuracy and 
efficiency in temperature control rely more and more 
on Klixon Thermo-Snap Controls, actuated by the 
famous Spencer Disc. 

What’s your temperature control problem . . . low 
and high temperature limitation, fuel delay switches, 
tube and rectifier cooling thermostats, fan switches, 
appliance controls ... Klixon Thermo-Snap Controls 
are meeting hundreds of requirements for these and 


other applications in military and civilian products, 
daily. 

Klixon Thermo-Snap Controls are available in 
many hermetically sealed and open types in a wide 
variety of operating temperature ranges. 

Our Field Engineers, specialists in temperature 
control applications, can help you work out your 
specific application details. Write for their help or 
further information without obligation. 


Typical Klixon Thermo-Snap Controls that can help you solve 
your Temperature Control Problems 


ON — 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


3811 Forest Street, Attieboro, Massachusetts 


TRAD mam MEG 
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NOW...General Plate can give you 
Silver-Cadmium Oxide Contacts 


TL TO P-LAY Form 


General Plate development and volume production of Silver-Cadmium Oxide clad as 
TOP-LAY now means you can get all of the advantages of 
Silver-Cadmium Oxide and TOP-LAY combined: 


* Silver-Cadmium Oxide, properly applied, is an out- 
standing contact material — unusual in its ability to 
resist arc damage. 


High work-hardness and density of both contact facing 
and backing, blanked or formed from TOP-LA Y reduces 
mass and deformation . . . prolongs contact life. 


Thermal and electrical capacities are increased when 
compared with Silver-Cadmium Oxide contacts made 
by conventional methods. 


The problems of brazing — atmospheres, cleaning and 
fixturing — are eliminated. 


These Silver-Cadmium Oxide TOP-LAY ad- reductions and performance improvements. 
vantages, plus the many other advantages offered Benefit today from General Plate's new Silver- 
by General Plate clad metal contacts, produce as- Cadmium Oxide TOP-LAY ... for complete in- 
sembly accuracy, design freedom, substantial cost formation, write for Bulletin 728. 


You can profit by using General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


1011 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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ROCKWELL HARDNESS TEST. With this familiar 
laboratory device, the hardness of screws is carefully 
tested as a check on heat-treatment. 


HEAD DIAMETERS. As heads are shaved on auto- 
matic machines, such as those shown here, constant 
checking by operator and inspector maintains accuracy. 


no wonder t socket 
screws take top rating 


7“) in any test 


‘SESE! 


|| eae 
o> "s E UL 
PERFORMANCE. Both the raw material HEX DIMENSIONS. To make sure that 
and finished screws are tested on this equip- the hex meets exacting specifications, a 


ment to determine ductility and strength team of inspectors check dimensions 
under tension loads. across flats at the machine. 


SEE FOR YOURSELF 


These are just a few of the steps in the 
rigorous test and inspection routine con- 
ducted in Parker-Kalon's modern fastener 
plant. Exacting quality control assures that 
all "doubtful screws" are eliminated —that 
every P-K Socket Screw delivered to you is 
first quality. Parker-Kalon guarantees that 
it's first quality. In strength, dimensional 
accuracy and overall uniformity, you can be 
THREAD CONTOUR AND LEAD. 


The Comparator permits checking of Sure...’ if it's P-K, it’s 0.K.” 
thread contour and lead of screw heads 
against Class 3A Tolerances. 


PARKER-KALON DIVISION, General American Transportation Corporation 


i Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, 
Wing Nuts and Thumb Screws 
E fasteners 


Sold Everywhere Through Leading Industrial Distributors 
Factory: Clifton, New Jersey— Warehouses: Chicago, Illinois 


Los Angeles, California 
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PROPERTY AND APPLICATION DATA 


ON DU PONT " ZYTEL" NYLON RESIN 


Many design improvement opportunities 


possible with ZYTEL nylon resin 


Propucts molded from ZyYTEL ny- 
lon resin are light in weight, strong 
and tough even in thin sections. 
They are resilient, resist permanent 
deformation and absorb shock and 
vibration. ZYTEL retains its form 
stability at high temperatures and 
its impact strength and flexibility 
even below zero. Parts of ZYTEL 
offer high hardness, excellent abra- 
sion resistance and low coefficient 
of friction—require little or no 
lubrication for long service and 
quiet operation. 

In addition to these superior 
mechanical properties, ZYTEL is 
unaffected by oils, grease, electro- 
lytic corrosion and most solvents 
or chemicals. ZvTEL fits into many 


electrical applications because of 


its heat resistance and insulating 
properties. 

DuPont ZyTEL is readily molded 
to close tolerances and easily ma- 
chined on standard metal-working 
equipment. You'll find that articles 
of ZvTEL provide superior per- 
formance at substantial savings 
in cost. 

Examples of improved product 
design shown on the following 
pages illustrate the unusual versa- 
tility of Du Pont ZvrEL for me- 
chanical parts. Abrasion 
ance, impact strength and low co- 
efficient of friction of ZvTEL re- 
sult in quieter operation and su- 
perior performance with reduced 
maintenance for bearings, gears 
and cams. Light in weight, strong 
in thin sections, and able to be 
accurately molded into complex 


resist- 


The valve housing of this automatic home washer 
is an example of the design improvement possible 
with ZYTEL. The inlets of the solenoid-operated 
Dole Water Control Unit provide a leakproof 
connection with standard hose couplings. The re- 


sistance of ZYTEL to water and chemicals pro- 
hibits corrosion, reducing maintenance and re- 
placement costs. (Valve molded by Chicago Mold- 
ed Products Corporation of Chicago, for The Dole 
Valve Company, Chicago, Illinois.) 


shapes, ZYTEL often permits sim- 
plified one-piece design to replace 
an assembly of parts. Because 
ZYTEL is inert to oils and most 
chemicals—retains its properties at 
high or low temperatures—it finds 
many applications where ordinary 
materials would quickly fail. 
Check the designs on the follow- 
ing pages. You may find that, by 


incorporating parts molded of 
ZYTEL nylon resin in your product, 
improved performance and re- 
duced costs will result. 

Complete property and applica- 
tion data on Du Pont ZYTEL are 
available to you. 
Mail the coupon on 
the last page of this 


insert. 
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These counter wheels are molded in two dif 
ferent colors from ZYTEL. Light in weight, 
ZyTEL enables faster movement of the wheels 
with less power and a minimum of noise 
(Manufactured by Electric Manufacturing 
Co., Inc., San Francisco, California. ) 


Grommets of ZYTEL are flexible and strong 
in thin sections protect wire insulation from 
chafing in eyelets of any size or contour. These 
grommets are quickly cut and fitted from a 
19-inch “Caterpillar” strip. (Manufactured by 


Nylon Molding Corporation, Garwood, N. J.) 


ù 


The belting of this photo processing machine 
is made of Zytet—is unaffected by develop 
ZyteL has high 
tensile strength, even in thin sections, and is 
(Belting produced by 
The Polymer Corporation of Pennsylvania 
Reading, Pennsylvania. ) 


ing and cleaning solutions 


resilient and flexible 


“ZYTEL” NYLON RESIN 


Nylon-lined sleeve-type bearing is com 
posed of metal shell with molded lining of 
ZvTkEL. Lining allows rapid heat dissipation 
and resists deformation, permitting high unit 
loading. ( Produced by Nylacore Corporation, 
Glen Cove, New York.) 


Cable stringing block is equipped with spools 
of Zvrri 


tough 


which are abrasion-resistant and 
will not damage cables. ( Processed by 
Engineered Products, Inc Kirkwood, Mis 
souri for D. H. S. Company, St. Louis 17 


Missouri. ) 


Interchangeable cams of Zv1ri. in this sew 
ing machine provide variations in stitching 
patterns. ZYTEL simplifies production, lowers 
costs due to ease of molding. (Molded by 
Boonton Molding Company, Boonton, New 
Jersey, for Consolidated Sewing Machine 
Corporation, New York, New York.) 


product 


This cloth-roll bearing used in looms is made 
of ZyTet requires 
little or no lubrication. ZYTEL replaced other 
materials which wore out from lack of lubri- 
cation. (Manufactured by the H. F. Liver 
more Corporation, Boston, Massachusetts.) 


because it wears longer 


Oil slinger gear of wear-resistant ZYTEL Op- 
erates quietly and withstands high tempera 
tures inside an air-cooled engine. Stop switch 
button of ZYTEL stays cool even when engine 
is at 200° F. (Molded for Briggs and Stratton 


Corp., by Sinko Mfg. & Tool Co., 


Chicago. ) 


Phonograph needle holder of ZyTEL is 
molded into intricate shape and holds switch 
ing mechanism for different speed needles 
Important in this application are the good 
dielectric properties and toughness of ZYTEIL 
(Phonograph needle holder manufactured by 
Electro-Voice, Buchanan, Michigan. ) 





examples of improved 


design wit 


The rollers of this bread cooling equipment 
are manufactured under the Sanitation Code 
Over-all performance of Zyret is found su 
perior to that of metal. (Molded by United 
Plastics Industries Inc., Vassar, Michigan, for 
Baker Perkins Inc., Saginaw, Michigan.) 


The bumpers for the starter pulley of this 
engine are made of ZyTet, are adaptable to 
mass production. Quiet operation and longer 
wear result, because ZYTEL requires little or 
no lubrication. (Engine produced by Briggs 
and Stratton Corporation, Milwaukee, Wis.) 


I 


“4 
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This pneumatic sump pump, run by air pres 
sure, contains four vanes of Zyret. Driven at 
high speeds, the vanes are resistant to wear 
and are molded to extremely close tolerances 
(Molded by Ingwersen Manufacturing Co., 
Inc., Denver, Colorado, for Gardner-Denver 
Company, Denver, Colorado.) 


ZYTEL nylon resin 


The cams which control the indexing of this 
rotary switch are made of Zvrtrt. Because of 
its durability and strength qualities, ZYTEL re 
placed another material. (Molded for Cutler 
Hammer Inc., by Sinko Mfg. & Tool Co., 
Chicago, Illinois. ) 


Bushings in a new sealed journal box Kit are 
made from ZyTEL. Important in this railroad 
ing advancement is the ability of ZYTEL to 
withstand extremes in temperature. (Manu 
factured by National Motor Bearing Com- 
pany, Inc., Redwood City, California.) 


Tip jacks of ZYTEL have high dielectric 
strength, resist heat, cold and moisture, and 
stand up to high voltages under rugged oper 
ating conditions. Threaded insulating sleeve 
of ZyteL with standard tip jack provides 
superior connector. (Manufactured by E. F 
Johnson Company, Waseca, Minnescta.) 


This recording oscillograph contains parts 
made of ZytTet which give improved perform 
ance and provide accurate measurement in all 
phases of operation. (Manufactured by Con 
solidated Electrodynamics Corporation, Pas 
idena, California.) 


The gears, bearings and blades of this mix 
er are made of ZyTet because it is light in 
weight and resistant to heat, wear and corro- 
sion. The Maynard Manufacturing Company 
of Glendale, California, expects these parts 
made of ZvrEL to outlast useful mixer life 


The latch on this window assures 
long-time service, because of the 
toughness, abrasion-resistance and 
high-impact strength of Zvrki 
(Molded by DuBois Plastic Prod 
ucts, Inc., Buffalo, N. Y., for Curtis 
Companies, Inc., Clinton, lowa.) 
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PROPERTY AND APPLICATION DATA 


ON DU PONT " ZYTEL" NYLON RESIN 


Injection molding 
process is rapid 
production method 


INJECTION molding is one process for pro- 
ducing large quantities of plastic parts. A 
typical injection-molding assembly, shown 


in the diagram, operates as follows 


Parts marked A and B close and lock to 
form the mold; they move to contact part C, 
which contains molten plastic. Measured 
quantities of the granulated plastic (/) are 
fed into the machine. The reciprocating ram 
(2) forces this material into the heating 
chamber (3), where the powder liquefies. 
Each forward motion of the ram (2) forces 
molten plastic into the closed mold (A plus 
B), where the plastic solidifies and forms the 
molded part (4). Then the mold opens as 
shown in the diagram and the plastic part 
is ejected. In the meantime, the ram moves 
back, allowing more powder to feed into 
the machine, preparing it for another mold- 
ing cycle. 

The production rate depends on a number 
of variables, including the size of the part 
and the number of identical cavities cut into 
the mold. If molded parts are small, dozens 
of them can be made at one shot, whereas 
large parts may be produced one at a time. 
Cycles of 1 or 2 moldings a minute are not 
uncommon. 

Here are some of the advantages of in- 
jection molding: 

Il. High rate of production 

2. Economical production in quantity 
3. Little or no finishing cost 

4. Parts molded to close tolerances. 


Economical and durable control switch 


made with ZYTEL” nylon resin 


The durability and impact resistance of ZYTEL 
permit reduced costs in the Saxony switch, be- 
cause less wall thickness is required. The multiple 


FUNCTION and appearance, coupled 
with cost, are important factors in the 
design of a new product. Because of this, 
the Saxony multiple switch, which con- 
trols the temperature of electric heating 
pads, is molded of ZvTki 

ZvTEL was chosen for the Saxony 
switch because of its durability and im- 
pact strength, even in thin sections. The 
thinner walls of ZYTEL result in economy 
of material, and a reduction in costs 

Its low coefficient of friction gives 
ZYTEL excellent bearing characteristics 


E. i. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 8088, Du Pont Building, Wilmington 98, Delaware. 
in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 


Please send me more information on Du Pont ZYrEL nylon resin. | am interested 


in evaluating this material for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


switch controls the temperature of electric heating 
pads and is molded by Wilmington Plastics, W ilming- 
ton, Del., for Saxony Electronics of Wilmington. 


For this reason, the moving parts of the 
switch are also molded of ZyTEL nylon 
resin. 

Available in white and in a wide range 
of colors, ZYTEL nylon resin permits a 
variety of design possibilities. Readily 
molded to close tolerances, ZYTEL is an 
excellent material for applications such 
as the Saxony switch. 

For complete information on this ver- 
satile material—property tables, typical 
applications, and production techniques 

simply clip and mail this coupon. 


NEED MORE 
INFORMATION? 


Clip the coupon for additional 
data on the properties and ap- 
plications of this versatile Du Pont 


engineering material. 





"And I Said I'd 
Never Use a 
Drafting Machine" 


“That Was 


America’s Largest Supplier of Engineering 


Before I Tried a Bruning Equipoise Drafter 


Bruning Counterbal 
anced Drafters and 
Bruning Track Draft 
ers provide fast, easy 
accurate drafting on 
vertical boards and on 
extra-large drawings 


Bruning Equipoise 
Drafters are available 
with either the Civil 
Engineer protractor 
head, shown here, 
with its special ozi- 
muth scale, or the 
Standard protractor 
heod 


Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
equipment up to 40% on most jobs, up to 50% on some structural 
drawings — beat any other drafting machine they ever tried. 


But prove it to yourself! See how fast you'll work with one precision 
instrument combining T-square, straightedge, triangle, protractor, 
and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter "float" into place. 
Find how easy it is to rotate, turn, and lift this drafter — all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don't overlook the special scale 
lock that makes it easy to change the scales, holds the scales rigid. 


Your own test will convince you of the superiority of a Bruning 
Equipoise Drafter. Mail coupon today! 


Shah ie te i 


Charles Bruning Company, Inc., Dept. 114-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free booklet on Bruning 
Drafting Machines. 
Name — Title 


Company 





Address. 


f? 


and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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See what adhesives are doing today ! 


AEN 


OUT OF THIS WORKER'S BRUSH FL 


“ 
rn 
Pd 


OWS A MODERN FASTENER THAT HELPS BUILD BETTER INCINERATORS. IT'S A RUGGED 3M ADHESIVE. 


Setting a tougher trap for heat 


It’s got to be hot—up to 350°F. 
inside this incinerator outer cabinet, 


so that even wet refuse will burn. 


To hold the temperature, heat must be 
kept steadily on the job. A 3M ad- 
hesive, EC-321, does it by fastening 
fibrous glass insulation for keeps in- 
side the cabinet. Trapped, the heat 
stays hard at work, does the job. 


Y 
- 


E 


PIQUETTE AVE., DETA 


W MAKERS OF "SCOTCH" BRAND PRESSURE -SENSITIVE A 


REFLECTIVE SHEET! 


a ADHESIVES AND COATINGS DIVISI 


But EC-321 does more than just 
guard incinerator efficiency. It helps 
build them more durably, more eco- 
nomically, too. It eliminates the hot 
spots, weld marks and half the labor 
of former methods. 

ad- 


3M Brand 
engineer hasn't 


Since switching to 
hesive, the product 
had one complaint of adhesive failure. 


T 2. MICH. € GENERAL SALES E PAUL 6, MINN. € EX 


VE TAPE . 


3M" ABRASIVE PAPER AND CLOTH @ * 


PARK A N. Y Nvo 
"SCOTCH" BRAND $ 


"3M" ADHESIVES AND COATINGS € 


Hundreds of other 3M adhesives serve 
industry in a thousand varied uses. 
SEE WHAT ADHESIVES CAN DO FOR YOU! 
To boost product quality and cut costs, 
consult 3M research. Contact your 
3M Field Engineer. For a free booklet 
and more information, write: 
3M, Dept.411, 417 Piquette 
Ave., Detroit Michigan. 


PRODUCT OF 


3M 


RESEARCH | 


ON, MINNESOTA MINING AND MANUFACTURING COMPANY 


ANADA: P BOX 


RECORDING TAPE * "SCOTCHLITE" BRAND 


UND 


"3M" ROOFING GRANULES e "3M" CHEMICALS 
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Three typical Rollpin cost reductions 


AS A À VET Rollpin cuts material and assembly costs 


25% on Reynolds Gas Regulator Co.'s toggle lever assembly 


lighter shows how Rollpin made savings of 1'’2¢ per unit in 
assembly of spark wheel. 


ig 


A 3 7 "ck Š s - 
REPLACING A TAPER PIN Rollpin saves 
24€ labor cost on each of American Machine and Foundry's 


MITY-7-VISES. Eliminates tool cost caused by breakage of 
small taper reamers. 
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Where can you use this 
simple fastener? 


If you use locating dowels, hinge pins, rivets, set 
screws—or straight, knurled, tapered or cotter type 
pins—Rollpin can cut your production and main- 
tenance costs as it does in every class of industry. 
Rollpin is a slotted tubular steel pin with cham- 
fered ends that drives easily into standard holes, 
compressing as driven. Its spring action locks it 
in place—withstanding impact loading, stress re- 
versals and severe vibration. No threading, peen- 
ing or precision drilling needed. Rollpin is readily 


removable and can be re-used in the same hole. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dpt. R38-112, 2330 Vauxhall Road, Union, N. J. 
Please send the following fastener information: 


Rollpin samples ] Here is a drawing of our product. 


What self-locking fastener would 
Rolipin bulletin you suggest? 
Name Title 


Firm 


Street___ 





m 
INDUSTRY | °° °F 


LOOK AGAIN! if you 


any industry listed here...look again 


cost by converting from brass or steel 
gives you a unique combination of 
match... contact us... let us help 





buy or design screw machine parts for 
at how you may save up to 49% of 

to Kaiser Aluminum... plus... Aluminum 
useful properties no other material can 
you estimate your savings in... 


Kaiser Aluminum 


es 
» o ` 
Hoy n P 
TU e > 
> 


For complete information and expert Kaiser Aluminum & Chemical Sales, Inc., 
assistance, call one of our many distrib- General Sales Office, Palmolive Bldg., 
utors, or look for our local number in Chicago 11, Illinois; Executive Office, 
your classified telephone directory. Kaiser Bldg., Oakland 12, California. 


See “THE KAISER ALUMINUM HOUR." Alternate Tuesdays, NBC Network. Consult your local TV listing. 





General Electric Speed Measuring Systems: 


Handsome Appearance and Top Quality 


Increase Customer Acceptance 


and Resale Value 


G-E application engineering and fast shipment 


help you get the right system when you need it 


gop 


COMPLETE LINE of indicators and recorders to choose from 
offers you the exact type speed measurement you require. 


General Electric speed measuring systems are offered 
in a complete line for every application; each system 
you buy is tailor-made to meet your requirements. 


Here are 9 reasons why you get optimum perform 
ance for your investment with G-E speed measuring 
systems: 


1. Handsome appearance of G-E indicators con 
tributes to the good looks of your product and increases 
salability. 

2. Top quality of every instrument assures you of 
extreme reliability under severe conditions. 


3. High accuracy of +1% of full scale is made 
possible by factory calibration of generator and indi- 
cator together. 


4. Small size of both generators and indicators 
gives you greater latitude when selecting a mounting 
position. 


5. Excellent readability of indicators is provided 
by long scales and large numbers. Non-parallax glass 
of DB-16 and DB-18 indicators allows reading from 
almost any angle. 


6. Totally enclosed, both generators and indi- 
cators are fully protected from dust and dirt. Explo- 
sion-proof enclosures are available on some models. 


7. Fast shipment of complete systems helps you 
meet commitments. 

8. G-E application engineering is available to you 
on request to help you solve your speed measuring 
problems and select the proper equipment. 


9. Any legend you require will be marked on your 
G-E tachometer indicator scales. Your instruments 
may be calibrated in units such as feet per minute, 
inches per minute, spindle rpm or any related speed. 


Manufacturer’s or customer’s 
imprinted on the scale face. 


name may also be 


If you would like additional information on General 
Electric’s complete line of speed measuring systems, 
call your nearest General Electric Apparatus Sales 
Office or write for Bulletins GEC-1258 and GEA-6427 
to Section 585-57, General Electric Company, Sche- 
nectady 5, New York. 


EXCEPTIONAL ACCURACY is made possible because gen- 
erator and indicator are calibrated as a unit at the factory. 


GENERAL QD ELECTRIC 
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it's made 


of 


Product Enginecring 


" E .. the difference between 
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Corrosion has been sending billions of dol- 
lars worth of equipment to the junkyard. 
Yet in plant after plant, it has been wiped 
out by thin vinyl linings or coatings 
Made from Firestone EXON 900 Series 
resin, these linings have minimized cor- 
rosion wherever they are used. Mixtures of 
sulfuric, nitric and hydrofluoric acids . . . 
concentrations of caustic soda and chlorine 
have been successfully handled. 
Installation is quick, simple, economical 
[hese linings constitute only one of several 


types of corrosion-fighting-protectives 


ft 


long life and lost life! 


made effective by Firestone EXON research 

For example, dip-coating small and 
medium-sized parts with plastisol based on 
EXON 654 resin, produces protection that 
withstands active corrosives. 

Lightweight structural rigids, flues, ducts, 
and tanks, of EXON 402A have been ex- 
posed to virulent acids and alkalies for 
years without trace of damage 

These are just some of the many resins in 
industry's most complete line of versatile 
vinyls. Another reason why industry looks to 
EXON for engineered answers to its needs. 


VERSATILE VINYL RESINS 


engineered answers to industry's needs 


For complete information or technical service on the entire line of Exon resins, call or write today 


CHEMICAL SALES DIVISION 


6P, F 
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* REEVES 


the one name for all 
mechanical variable speed! 


— — — — — — — — — — — — — — — — — — — — — — — — — eee " m - 


REEVES ne 
Vari-Speed, 
Motodrive 





REEVES 
Vari-Speed, 
Motor Pulley 





REEVES m 
Variable Speed i 
Transmission 
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X. @ The complete line in the indus- 
try is REEVES . . . adjustable speed 
drives and speed control for ap- 
plications from V$ to 87 hp! The 

proven name is REEVES . . . years of trouble-free 
service in hundreds of thousands of installa- 
tions—every industry! The original variable 
speed drive, REEVES is still the leader in its field! 


REEVES Flexi-Speed @ 


Two sets of adjustable discs with conven- 
ient shifting mechanism. Provides flexi- 
bility, economy to your equipment . . 
easy to install. V2, 34 and 1 hp. with 
8:1 speed ratio. 


REEVES Jr. Motor Pulley 


Simplest form of variable speed control. 
5 sizes from Ys to 12 hp. capacity... 
ratios up to 2.75:1 in a speed range from 
135 to 1965 rpm. Standard or counter- 
shaft bases for standard motors. 


— tin --------------§----- — 


Incorporate variable speed into the machines 
you design: widen the work range of the ma- 
chines; insure your designs against early obso- 
lescence; add the many operating advantages 
of accurate, instant speed control. Your REEVES 
representative—with wide and varied experi- 
ence—will be glad to work with you for the 
best application . . . best results! 


REEVES Vari-Spin @ 


A mill tested and proved unit to increase 
spinning efficiency and frame flexibility. 
500 to 1450 rpm. range. Change speeds 
with spinning frame in operation . . . get 
required speed—in seconds! 


REEVES CONTROLS 


Manual 


Basic REEVES control on all 
units, "Speedial" handwheel, 
extended handwheel, hand 
chain and extended rod con- 
trols also available. 


*Mechanical Automatic 


For Motodrive, Transmission. 
Simplest automatic control— 
requires shifting force suffi- 
cient to position control lever 
of speed changing mechanism. 


Automatic (Pneumatic) 


Motodrive application only. 
Cam-compensated design 
controls output speeds in direct 
proportion to instrument air 
signals. 


Electric Remote 


Push-button stations for single 
unit or battery of Motodrives, 
Transmissions or Motor Pulleys. 
AC or DC... full range of 
current characteristics. 


*Also available in hydraulic or pneumatic type. 


Individual bulletins—complete with rating tables and 
dimensions—are available for any of the above products 
by writing Reeves, Dept. K26a, Columbus, Indiana, 


Your Reeves representative will be glad to work di- 
rectly with you. He’s as near as your telephone .. . 
regional offices in 34 principal cities. 


REEVES 


PULLEY COMPANY 
pvision or RELIANCE 


COLUMBUS, INDIANA 


ELECTRIC AMD ọ 
ENGINEERING CO. 
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Design Gyro Rotors for Higher Speeds 
with New Mallory “Gyromet’” Alloy 


Looking for a high density metal for gyro rotors that will 
withstand rotational speeds far beyond those possible today ? 
Mallory "Gyromet" 
Mallory metallurgists, anticipating the requirements of 
future gyro designers, have developed Mallory 1000 
Density — 1670-17.05 gm/ec (.604-.616 Ibs./in.") "Gyromet"—a new high density alloy with superior strength 
disces cde 55,000 psi and endurance. It's the rotor alloy of tomorrow ... a 
anise: Gate t 30-36 powder metal combination of tungsten, nickel, copper and 
Coefficient of expansion other elements that offers qualities never before possible. 
(25-900°C) 5.88 x 10° in/in/°C 
Ultimate compressive strength 170,000 psi 


offers outstanding properties 


Some of the characteristics of ‘““Gyromet”’ are listed here, as a 
Bi deti dope guide to your fut ure designs. W e invite you to investigate the 
(0.2% offset) 120,000 psi possibilities this unique material offers for increasing rotor 
Modulus of rupture, torsion 139,000 psi speeds to new higher values . . . for reducing gyro size to new 
Modulus of rigidity 19.4 x 10° psi levels of miniaturization. 


Ultimate tensile strength 


For current designs, where the exceptional strength of 
"Gyromet" cannot be fully utilized, Mallory 1000 continues 
to be the leading high density metal for gyro rotors ... as 
well as for counterweights, and for radioactive shielding 


Room temperature 135,000 psi 
300° C 98,000 psi 
500° C 84,000 psi 

Yield strength, tension (0.2% offset) 114,000 psi c i 
Modulus of rupture (flexure) 230,000 psi applications. 
Write today for new literature giving complete technical data 
on Mallory 1000, and Mallory "Gyromet." 


*Trade mark 


In Canada sold by Johnson Matthey & Mallory, Lid., Expect more...get more from 


110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: P.R.MALLORY & CO. Inc 
Electromechanical —Resistors * Switches * Tuning Devices * Vibrators 


ALLOR 


apti oan, 


Electrochemical —Capacitors è Rectifiers * Mercury Botteries 
Metallurgical — Contacts * Special Metals * Welding Materials 
For information on titanium developments, 


MALLORY & CO - IDIANAPOLIS 
contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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HYDRECO 


GEAR PUMPS 
WITH INDUSTRIAL MOUNTINGS 


FOR 
MACHINE TOOL 
HYDRAULIC PRESS AND 
SPECIAL MACHINERY 
FLUID POWER CIRCUITS 


64 GPM 


AT 1200 RPM 


1500 PSI 


Member NEPA 


ce 


HYDRECO Gear Pumps, for years, have been spe- 
cified as standard Fluid Power equipment by the 
big names in Construction, Earth Moving and 
Materials Handling Equipment. On these rugged 
service applications HYDRECO Gear Pumps 
perform with outstanding dependability. They will 
operate under conditions of pressure, temperature, 
and speed unheard of on the usual industrial 
application. Mobile Equipment is a highly compet 
itive field and HYDRECO Pumps have always 
afforded design engineers substantial economies 


in original equipment costs! 
HYDRECO Gear Pumps are now available with 


, for performance and installation 
data on HYDRECO Gear Pumps 


with Industrial Mountings 


standard industrial mountings, port connections 
and shaíts. Builders and users of Machine Tools, 
Presses, and Industrial Equipment can now profit 
by the economies in these Pumps. 


Make this simple test! If your hydraulic cycle is 
comparable to that of a tractor-shovel digging a 
foundation . . . a front-end loader working a gravel 
pit... or, a mammoth bulldozer crowding a bank 

and working at full relief pressures nearly all 
the time — then YOU can use HYDRECO Gear 
Pumps to advantage! HYDRECO Gear Pumps can 


save YOU money NOW — in both original equip- 


ment and replacement costs 


Kalamazoo Division 
The New York Air Brake Company 


send me full information 


THE NEW YORK AIR BRAKE COMPANY — 
. KALAMAZOO + MICH. Address 


9012E. MICHIGAN 


INTERNATIONAL SALES OFFICE, 90 WEST ST 


KALAMAZOO pision | 
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NEW YORK 6 


N. Y City 





9012-11 East Michigan, Kalamazoo, Mich 
(indl r on HYDRECQ 


BUILT TO LAST. Light in weight, strong and tough, highly re- 
sistant to corrosion and abrasion, the 40-ft. hull of this 
attractive houseboat, built of 12-ga. USS Con-TEN Steel, has 
what it takes to give long years of low-maintenance, trouble 
free service. Customarily beached by being run right up on 
the shore, this boat needs Con-TEN Steel's superior strength 
and high resistance to wear and impact to withstand such 
rough usage. Says the owner, "Despite the fact that on five 
different occasions the boat has been dropped from the dry 
dock from heights ranging from 6 to 12 feet—treatment that 
would have completely wrecked a boat of usual construction 
—the 54-year-old hull is still in excellent condition and ap 


46 


pears good for many, many more years.” (This all-steel boat 
was constructed by Kelly Shop, Inc., Jeffersonville, Ind.) 


USS COR-TEN Steel has been approved by the American Bureau 
of Shipping for use in hull construction, either riveted or 
welded, with a general reduction from mild steel weights or 
sections of about 10 per cent. Lloyds Register of Shipping 
has stated that Cor-TEN Steel is acceptable under its rules 
as a special quality steel for ship building. Its use in oil 
tankers, ore boats, dredges, barges and pleasure craft, both 
in fresh and salt water service during the past 23 years, has 
definitely proved USS Cor-TEN Steel's exceptional fitness 
for marine construction. 
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with USS High Strength Steels 


he USS HIGH STRENGTH STEELS, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost . . . and frequently at 
less cost. 

All three of these famous “steels that do more"—USS 
Cor-TEN, USS Man-TEN and USS Tri-TEen “E”—have 
a 50% higher yield point than plain carbon steel. All 
have better atmospheric corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEN Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced re- 


“PREGNANT PLATYPUS.” That’s what the designers call this new 
combination trailer made to carry two completely unrelated 
types of products. Going in one direction it hauls 800 gals. 
of glue in the “dromedary” tank and 4,000 gals. in the belly 
tank below the trailer. On the return trip it carries 42,000 Ibs 
of plywood in the trailer van. To reduce empty weight and 
obtain greater strength—and at the same time to provide re- 
sistance to the mildly corrosive glue carried—USS Cor-TEen 
Steel was used in both tanks and in the trailer frame, body 
framing and cross frame members as well. As a result, the 
unit weighs 1,800 lbs. (111/5925) less than if mild steel had 
been used, and will carry maximum payload, require less 
maintenance and last longer. Built by Peerless Trailer and 
Truck Service, Portland, Ore., for M and M Wood Working 


Company. 


sistance to abrasion and atmospheric corrosion. USS 
Tri-TEN “E” Steel’s outstanding characteristics are ex 
cellent weldability and resistance to shock. 

Used singly or in combination, these steels can 
advantageously replace carbon steel to increase the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas 
ible, they can (1) reduce equipment weight without re 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it. 

+ * c 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene- 
fits of these steels to your product. Send for free copy 
simply write on your company letterhead to United 
States Steel Corporation, Room 2801, 525 William Penn 
Place, Pittsburgh 30, Pa. 


TO BEAT HEAT AND ABRASION. This asphalt mixing plant pro 


duces tar or asphalt road-paving mixes at a rate of more than 
60 tons per hour. In the dryer, which removes the moisture 
from the sand and stone in the aggregate, temperatures run 
as high as 800° F. Abrasive action is severe 

To meet these conditions the Barber-Greene Co. of Aurora, 
Ill., builds the entire dryer drum (circle) of USS MAn-TEN 
Steel. In this way they obtain one and a half times greater 
yield point than with carbon steel, greater abrasion resist 
ance, and greater resistance to heat, impact and vibration 
These qualities pay off by keeping the equipment more 
continuously on the job. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + — AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 


U N 


USS COR-TEN . 


| T ED 
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Master B-100 Portable Space Heater 


MANUFACTUREO BY MASTER VIBRATOR COMPANY DAYTON, ONIO 


To accomplish compactness, simplicity and lower 
cost, this enclosed % hp., 3450 rpm split phase 
Robbins & Myers motor was specially designed 
to do two important jobs in the Master B-100 Port- 


ble S H 
: A d nette accommodates a direct m o t O r d o e S 


driven fuel pump. The other end of the shaft drives 
a direct connected fan with an output of 430 cfm. 
A rigid foot mounting on the motor supports the s ex U b i e d U f y 
entire assembly. 
It’s a very simple solution . . . and that's the 1 
point. Robbins & Myers engineers are constantly 
looking for ways to simplify power applications in 
our customer's products. The results are greater 
dependability and a more saleable product at a 
lower cost. 
Robbins & Myers field engineers welcome the 
opportunity to discuss power problems within the 
range 1/200 to 200 hp. Call the R & M representa- 


tive near you. He's listed in the yellow pages. 


One end of shaft drives 


I 
fuel pump attached to à Other end of the shaft 
special end mounting. drives a direct connected 


ROBBING § MYERS. we Sum 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 
» * (Xe 
aD * exo Ga 
Motors Fans Horst Moy $, mo Prope hind trial) Fans 
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This job was a “Toughie” 
—but its price tag didn't show it! 


Considering the complex problems presented by this die 
casting, you'd probably overestimate its actual cost. 


The job called for an internally-cast jar thread and a 
great deal of precision machining which all added up to a 
tall order. Yet Stewart, with its experience and complete 
machining facilities, not only “delivered the goods,” but 
produced the unusual casting in volume — economically! 


Call on Stewart the next time you need a die casting. 
Then you will know that your most rigid specifications will 
be met — and on time! 





E 
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Important facts 
about a new and 
plentiful family 

of low-nickel 


Stainless Steels! 


) in plentiful supply, the new “200” Series Stainless Steels 
permit steelmakers to greatly expand their output of Chrome- 
Nickel stainless from existing nickel supplies. With the addition 
of manganese, the nickel content can be cut in half to provide 
practical, workable stainless steels that can be applied to a wide 
variety of uses. 

The “200” Series is meeting the constantly expanding needs of 
the transportation, building, manufacturing and many other fields. 
It’s becoming increasingly popular for use in kitchen utensils, ap- 
pliances, truck bodies, trains, automobile trim, hospital equipment 
and scores of other consumer products. 

For further information, see your stainless steel supplier, or 
write ELECTROMET—leading producer of chromium, manganese, 


and more than 100 alloys for the steel and other metal industries. 


ELECTRO METALLURGICAL COMPANY 
30 East 42nd Street UCC New York 17, N.Y. 
A Division of Union Carbide and Carbon Corporation 


OFFICES: 
BIRMINGHAM * CHICAGO * CLEVELAND 
DETROIT * HOUSTON * LOS ANGELES 


NEW YORK * PITTSBURGH * SAN FRANCISCO 
E > E Ome 


The term “Electromet” is a registered trade-mark of Union Carbide and Carbon Corporation 


e THANKS TO ALLOYS 
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DESIGN SOLUTIONS with 6-E 


USED ON MANY LABOR-SAVING 
DEVICES SUCH AS GLASS WASHERS, 
SHOE BUFFERS, BUTTER CHURNS 


SHADED-POLE MOTORS--LONG KNOWN AS SMALL,LOW COST MOTORS FOR FAN 
AND BLOWER APPLICATIONS--ARE NOW USED IN A MYRIAD OF 
ADOITIONAL APPLICATIONS. GENERAL ELECTRIC PERMANENTLY-LUBRICATED 
SHADEO-POLE MOTORS HAVE MANY FEATURES WHICH MAKE THEM 
o&S!iRAGLE-- SUPERIOR VENTILATION-- MOUNTING FLEXIBILIT Y-- 


SMALLER DESIGN--ALL-ANGLE OPERATION-<cnHoice OF OPEN, TOTALLY 


ENCLOSEO OR TOTALLY ENCLOSED FAN-COOLEO MODELS-- RATINGS 1.5 


WATTS = Ya HP. TYPICAL APPLICATIONS ARE ELECTRIC SHOE 


BUFFERS FOR THE HOM& AND OFFICE--BUTTER CHURNS--DISH ANO 
GLASS WASHERS IN RESTAURANTS -~- SANDERS--AQUARIUM AIR 


ANO WATER PUMPS--SUMP PUMPS--ANO MANY OTHERS. 


AIRLINERS COOLED BY HERMETIC 

MOTOR PARTS LESS THAN 6*2 INCHES 

IN DIAMETER -- 25 HP DELIVERED 
CONTINUOUSLY AT 23,500 RPM. 


HERMETIC MOTOR PARTS WITH DIAMETER OF ONLY 6516 

INCHES WEIGH ONLY IB POUNDS--veET DELIVER 
25 HP CONTINUOUSLY AT A SPEED OF 23,500 RPM/ 

OESIGN&D TO POWER AN AIRBORNE COMPRESSOR, THESE PARTS- 
STATOR, ROTOR AND SHELL- ARE COOLED BY FREON CIRCULATING 
THROUGH THE SEALED PARTS. THE COMPACT TWO-POLE, 400-CYCLE 
CONSTRUCTION MAKES POSSIBLE A CONTINUOUS 25 HP RATING. 





Specialty motors 


QUIET, COOL-RUNNING G-E 120 
HP MOTOR VIBRATES ELECTRONIC 
ORGAN REEDS, ELIMINATES GEAR UNIT 


ORIGINALLY, WURLITZER CO. ENGINEERS USED A MOTOR AND GEAR 
IN A SOUNOPROOF HOUSING TO POWER A BLOWER WHEEL FOR 

VIBRATING ORGAN REEDS. BUT GY SWITCHING TO A G-E 
34S50-RPM l420 HP SMALL INDUCTION MOTOR, THEY 

WERE ABLE TO ELIMINATE THE GEAR UNIT ENTIRELY. 
ALSO, THE EXTREME QUIETNESS OF THE COMPACT 

LITTLE MOTOR ENABLED THE ORGAN ODESIGNER TO MOUNT 
THE MOTOR OUTSIDE OF THE SOUNDPROOF HOUSING/ 


K 


AFTER THE MOTOR-POWERED BLOWER STARTS 
REEDS VIBRATING, THE ORGANIST TOUCHES KEYS 
AND A METALLIC PICK-UP ARM FEEOS VIBRATIONS INTO 
AN ELECTRONIC SYSTEM TO THE AMPLIFIER. 
THE Resuct: SOFT ELECTRONIC MUSIC WITH 
THE HELP OF A G-E MOTOR/ 


AVAILABLE: COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR YOU / 


HERE'S THE SPECIAL ATTENTION YOUR SMALL- MOTOR PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS ME CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.E'S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND I$ READY FOR TESTING 
YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCT 


FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E APPARATUS SALES OFFICE TODAY. 


WRITE FOR FREE BULLETINS COVERING G'E EQUIPMENT DESCRIBED IN THIS AD 
TO GENERAL ELECTRIC CO, SECT. 632-6, SCHENECTADY 5,N.Y. 


Progress /s Our Most Important Product 


GENERAL QD ELECTRIC 





Flexloc thin nuts save space, 
weight and production time 


Self-locking nuts are 3095 lower 
and lighter; speed up assembly 


with hand or power tools 


Self-locking FLExLoc thin nuts are 30^; lower than 
regular height locknuts of the same nominal diameter. 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them. 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorter: fewer 
revolutions of hand wrenches or power nut runners 
are needed to seat them. 

FLEXLOC nuts are of |-piece, all-metal construction. 
You can use a FLExLoc fully seated as a locknut or at 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLOC grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLEXLoc is virtually unlimited. 

Your authorized industrial distributor stocks FLEXLOC 
nuts in a variety of sizes, materials and finishes. Consult 
him for details. Or write us for information about your 
special locknut problem. Flexloc Locknut Division, 


STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 
SPECIFICATIONS 


FLEXLOC THIN NUTS 


NATIONAL COARSE THREAD—U.S.S 


- —— M — 


A F | WIDTH WEIGHT PER 
INCHES | | ACROSS 1000 NUTS 
CORNERS 


312 | 5 | 361 
344 72 397 
375 172 433 
438 20 505 
563 


FLEXLOC thin nuts are 30% lower than regular height locknuts. 
There is a corresponding saving in weight. In sizes through 
í in., thin FLExLocs meet tensile strength requirements for 
regular height locknuts. FLExLoc nuts can be made in the 
thin type because every thread, even those in the locking 
ui section, carries its full share of the load. There are no 
‘312 5 | nonmetallic inserts to waste head space or weaken the 
375 | 72 | 1 structure of the nut 
.438 
ind à bani enin Standard FLEXLOC self-locking thin nuts are available in plain or 
pit é | cadmium plated alloy steel, for use in temperatures to 550°F; 
: in plain or silver plated corrosion resisting steel, for tempera- 
Bm 36.2 tures to 750?F ; and in brass and aluminum, for temperatures 
— d to 250°F 











406 
469 
563 


s233 | E Si STANDARD PRESSED STEEL CO. 
50 2 


812 


875 2.52 0 FLEXLOC LOCKNUT DIVISION 


*Steel only (plain or codmium ploted) in stock sizes JENKINTOWN PENNSYLVANIA 
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High gloss is evident on this polyethylene sh being pl eater drawn forward over polyethylene sheet witl 
4 I 


clamping fram just prior to \ t formir n position. Low mold cost is 


lorming process 


" Partial list of properties of BAKELITE Polyethylene 
DFD-4030, based on laboratory tests: 


Specific Gravity (0792-50 Method A) . 
Melt index (D1238-52T) 

Tensile Strength (D412-51T), psi 

Per Cent Elongation (D412-51T) 


Brittle Temperature (D746-55T), 
00h eub, dep. G 22-472 4 19S Io XE -80 


Stiffness Modulus (Torsion) at 23 deg. C. 
(D1043-51) 


Durometer Hardness 
(D676-49T) 


Coloring Properties 


Now... Design for 


The performance features of polyethylene, 
the production economy of vacuum-forming 


Here is a new development trom the labo from the pictures on this page, taken at 
| | pag 


ratories of Bakelite Company, major sup Bakelite Company's extrusion laboratory, 
| | 


plier of the leading extrusion plastics for where BaAkELiTE Polyethylene DFD-4030 
vacuum-forming. BAKELITE Brand Poly is carefully evaluated for optimum per- B 
ethylene DFD-4030 is espec ially com formance under vacuum-forming OQ 


pounded for the process Your produc t can Now, the many advantages of poly: thyl- 


now enjoy all the well-known advantages ene—light weight, chemical resistance, di- 

of polyethylene in addition to fast, ec electric strength, color — are available to 

nomical fabrication products vacuum-formed from DFD-4030 BRAND 
| } 


Vacuum-forming has gained wide a The table above gives some of its perform- 
| | PLASTICS 


ceptance because of its spet d and low ance properties r more detai!s. consult 
cost, partu ularly for larg« size sections your plastic s fabricator I vrite De pt 
The simplicity of the process is evident VC-145 


BAKELITE COMPANY, A Division of Union Carbide and Carbon ¢ rporation Maa 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite ¢ mpanv, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term BAKELITE and the Trefoil Sy mbol are registered trade-marks of UCC 





REEVES MOTOPULLEY 


Mme ee P Mm HÀ e t—ÁÀMÀ hun À 1 MÀ —À 


H 


REEVES TRANSMISSION 
DRIVES 


® WIDENING THE HORIZONS OF 


Automation is the key to greater produc- 
tion of more goods and services at lower cost. 
The Tools of Automation can be applied prof- 
itably in a countless number of individual 
industries 


Reliance can provide you with valuable en- 
gineering assistance which can help secure the 


advantages of automation 


Our Tools of Automation consist of electric 
motors, variable-speed drives and controls. 


RELIANCE 
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TOTALLY-PROTECTED MOTORS 


AUTOMATION 


Application of these tools ranges from a single 
motor to multi-motor drives for highly com- 
plex production lines, where materials are 
processed into finished products in one con- 
tinuous operation. 


The world’s largest manufacturer devoted 
exclusively to the production of quality motors 
and drives is ready to help you widen the 
horizons of automation in your plant. 


Bulletin No. A-1555-B gives further details. 


A-1519 


ELECTRIC AND, 
ENGINEERING CO. 


B3 : $ : 
f $ I $ 
$ 3 
I 
a a a a aan aimer np e scm cct neto Pg meet inpet em dre 
i $ *. ‘ à 
; ; t 


7 
$ 
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REEVES MOTODRIVE T 


RELIANCE MOTORS ON HIGH SPEED 
AUTOMATIC TRANSFER MACHINES 


DEPT 3011A, CLEVELAND 10, OHIO 


Canadian Division: Welland, Ontario « Reeves Division: Columbus, Indiana 
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Sales Offices and Distributors in Principal Cities 
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oice of Coolant Pumps 
from Allis-Chalmers 


Broaches, lathes, drills, grinding and boring machines . . . what- 
ever machine tool you build or use, Allis-Chalmers has a coolant 
pump that’s just right for your application. When you specify 
Allis-Chalmers, you get: 


1. Choice of mounting — Complete line permits six different 
mounting methods — makes your design job easier. 


2. Choice of sealing — Depending on your requirements, you 
can specify mechanical seals (if clear liquids are pumped), or 
sealless construction (where gritty and abrasive particles are in 
liquid). 

3. Choice of impeller — Single-suction impellers are available 
in either enclosed or open design—double-suction, open design. 


Pump Experts from Allis-Chalmers can help you with your 
application. Contact your nearby A-C sales office, or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


B 


ey 
-— 
— 
M 


MOUNTED ON DRILLING MACHINE, this A-C pump 


is sidewall mounted, is sealless, and has open impeller. 


tu 


AVAILABLE in fractional horse- VERTICALLY MOUNTED on SUBMERGED MOUNTED, this SHALLOW SUMP or reservoir 
power and integral sizes, above liquid reservoir, this design op- type of pump is frequently used vse is ideal for this submerged 
model is designed for mounting erates efficiently with varying on machines requiring mounting mounted model featuring a seol- 
on vertical surface. liquid levels, Available in four in coolant tank. less design. 

optional discharge positions. 


ALLIS-CHALMERS 
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THOUSANDS UPON THOUSANDS 
OF THERMOMETAL AND 

CONTACT ASSEMBLIES «55^ 
AWEEKE — pic Pes 


That's normal production for 


The H. A. WILSON Company 


And these thousands of assemblies 
from the modern Wilco plant are your assurance 
that you can profit from the quality and 

economy that only volume production 
can give you. 

For the H. A. Wilson Co. is a 
specialist in contacts and thermometals 
..and in the unique skill 

necessary to combine the two for 
maximum performance. 

Yes, it's smart to do 

business with a specialist. 

You can't make or buy 

better Thermometal and 

contact assemblies 

at any price. Contact a 

specialist today— 

H. A. Wilson 

Company. 


WILCO PRODUCTS ARE: 
Thermometals 


Electrical Contacts The un nu WILSON Company 


Clad and overlaid composite metals 


d 2655 U. S. Route 22 Union New Jersey 
Special Alloys 


Branch Offices: Chicago - Detroit - Los Angeles - Providence 
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SMALLER DIAMETER and shorter 
length of this new motor make it 
possible to design compact, better 
looking, more salable products. Also 
speed installation, cut shipping costs 
and stocking space requirements 


a LN d 
"A ^ 
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MOUNTING CONVENIENCE - 
choice of either flush mounting with 


PRECISION BRACKETS of heavy- 
gauge, drawn steel reduce motor length 


NEW LUBRICATION SYSTEM 
with larger oil capacity circulates oil 


> 


extended through-bolts (2, 3, or 4) or 
resilient mounting 


... provide quieter operation and through filtering wicks.. 
longer life. Flat, circular area positive oil film between bearings 
around through-bolts makes flush and shaft plus quieter, cleaner, 
mounting possible—much easier. 


. assures 
helps solve design 
problems. Bearing construction 
cooler 


permits all-angle operation. more economical—operation. 


New motor goes on a diet to help 
streamline your products 


More compact Westinghouse shaded-pole motor 
designed for today’s modern air-moving equipment 


Here, in a compact package smaller in diameter than conventional designs 
and no longer than a cigarette, Westinghouse has combined these benefits 
for you—lower costs, easier installation, minimum air-movement 
restriction, and longer, trouble-free operation. 

Whatever your product—room air conditioners, ventilating fans, unit 
heaters and coolers, furnace blowers or the like—you will find new 
opportunities to cut costs, streamline your product and increase its sal- 
ability with a new Westinghouse shaded-pole motor. 

For more information on the new Westinghouse shaded-pole or perma- 
nent split-capacitor motors, contact your nearby Westinghouse sales 
office. Or, write Westinghouse Electric Corporation, Small Motor Division, 


P.O. Box 566, Lima, Ohio. J-03031-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU! 
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AUTOMOBILES i 
TIGHT ! ELECTRICAL APPLIANCES 


Fast -handling Everlock Sems with com- EQUIPMENT TIGHT! TIGHT! 


bination internal-external lock washers Everlock external and internal lock This motor will never loosen thanks to 
proved the perfect answer for this intake washers enable this temperature control Everlock internal lock washer's 2-way bite. 
oir filter fastening . one of many i to laugh at vibration. Any product that Vibration actually makes these amazing 
automotive applications must be tight to be right needs Everlock. fasteners grip tighter 


2-way bite 


locks assemblies 


Nothing else holds like an Everlock lock fastener. 
Each angled tooth has two chisel edges, one bites deep 
into the work the other into the screw. And Everlock's 
teeth are preczszon set. The entire edge surfa not just 
Everlock Sems ww the point bites in, top and bottom, to give an 
Everlock Lock Nuts unbreakable hold. Vibration, constant jarring and impact 


iii actually t#ghten Everlock’s bulldog bite 
verioc : " 
Lock Washers 4 For the best in fast-handling Sems, lock washers, lock 


nuts and terminals, yozr specs should say Everlock. 


Fast delivery on all sizes, types and finishes 


Another Product 
m ————QÓA 


THOMPSON-BREMER & CO. 


verlok 516 N. Dearborn Street * Chicago 10, Illinois 
INDUSTRIAL FASTENERS Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Everlock Terminols 


J. Ramsey Reese, Inc Sam FT. Keller R. H. Clague C. L. Martin J. J. Mcintosh 
New York, N.Y Detroit, Michigan Milwaukee, Wis Syracuse, New York Atlanta, Georgia 
WOrth 2-4059 TRinity 5-7800 Division 4-0287 Tel. 2-7025 CRescent 2971 


EVERLOCK J. M. Murphy W. L. Barth, Jr Thom Lundeen Richard C. Dudek Donald G. Teeling 
REPRESENTATIVES Manchester, Conn Chicago, Illinois Moline, Illinois Beverly Hills, Calif Indianapolis, Indiana 
Mitchell 9.2129 Kildare 5-7973 MOline 2-4418 BRadshaw 2-8097 Glendale 9571 


Kenneth D. Delanoy C. W. McNeil Forrest Moschner Scott & Steffen, Inc Oregon Indust. Factors 


Dayton, Ohio Houston, Texas St. Louis, Mo Cleveland, Ohio Portland, Oregon 
OXmor 0021 CApital 8-8511 Mission 7-1022 TOwer 1-262€ CHerry 4040 
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Protected AGAINST EROSIVE POLLUTION. " 


...U. S. Totally-Enclosed and Explosion-Proof 
Motors provide all-around protection against cor- 
rosion, weather exposure, bad contaminants, caustic 
conditions, dust and erosive elements. All types are 
NEMA-dimensioned. 


Protected AGAINST INTERNAL HEAT... 


Asbestos protected windings, cooling ribs, and a 
heavy duty fan form outstanding features to give 
U. S. Totally-Enclosed motors maximum protection 
against heat. 


y TOTALLY- 
e We ENCLOSED 


& EXPLOSION-PROOF MOTORS 


v 


Protected AGAINST BEARING FAILURE... 


Cubriffush transverse re-Lubrication is possible 
without disassembly of motor or fan guard. Grease 
fittings are outside. Lubriflush forces out old grease 
and injects new lubricant around and through the 
bearings. 


Protected AGAINST SHOCK AND VIBRATION 


... The hefty cast-iron frame of the U. S. Totally- 
Enclosed motor is normalized to provide a non- 
stress, single-piece structure. Rugged feet are 
integrally cast with the frame; not welded on. 


U. $. ELECTRICAL MOTORS Inc. 
P. O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
(CD Send U. S. Totally-Enclosed Motor Bulletin #1879 


NAME... 


COMPANY 


ADDRESS 


maan ZONE..STATE 


————— 9 
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The drafting stage—not later 


is the time to design-in oil seals! 


Oil seals are precision 
products. They are designed to operate under a spe- 
cific set of conditions. Change just one of those con- 
ditions—lubricant, shaft speed, temperature, even 
bearing position—and a different seal will almost 
always be needed. 

Why chance costly retooling or remanufacture? 
Specify the correct seal on the drawing-board. And 


NATIONAL SEAL 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 


GENERAL OFFICES: Redwood City, California 
PLANTS: Von Wert, Ohio and Redwood City, California 


CHICAGO, ILL Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., YEllowstone 2-2720 
DETROIT, MICH 13836 Puritan Avenue, VErmont 6-1909 


when you do, get all the information there is on new 
seals, new lip compounds, and mechanical designs. 
Get it from your National Oil Seal Engineer. His 
counsel is complete, up-to-the-minute, and accurate. 
You couldn’t buy better oil seal information, yet his 
help is yours for the asking. 

Why “do it yourself?” Call the nearest National 
Oil Seal Engineer now. 


2802 North Delaware St., WAlnut 3-1535 
647 West Virginia Street, BRoadway 1-3234 
1180 Raymond Blvd., Mitchell 2-7586 


INDIANAPOLIS, INDIANA 
MILWAUKEE, WIs. 
NEWARK, N. J. 
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Product Engineering 


Have you been bogged down with paper work 
lately, thereby missing a chance to save money 
by streamlining your wire buying? 

Your American Steel & Wire representative 
can be of immense help if you give him a call. 
For example, he may be able to suggest more 
economical buying units or packaging specifi- 
cations, or find one type of wire that will do the 
job of two. Turn him loose in the plant, because 


AMERFINE —high quality fine wire. 
AMERSPRING — music steel spring wire. 


AMERTEMP —heavy-duty oil- 
tempered wire. 


November, 1956 


Want to streamline your wire buying? 
Call American Steel & Wire! 


he might find a lower cost way of doing the job 
—with a better product the result. 

At AS&W, we use a lot of wire in our own 
plants, and have learned many little tricks that 
are yours for the asking. Just call your Ameri- 
can Steel & Wire representative. 

AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OMI 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, FACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN MANUFACTURERS WIE 


AMERLOY —alloy heading wire. 


AMERSTITCH —extra-tough metal 
stitching wire. 


AMERHEAD —uniform heading wire. 


) " 
i E 





HAYNES 


Trade-Mark 


Low Friction Bushings 
and Sleeves Resist 
Seizing, Abrasion, 
High Temperatures 


STELLITE Bushings and Sleeves 


... for handling Hot-Abrasive Materials 


Bearing parts made of Haynes SrELurTE alloy resist 
seizing amd galling. They are hard and abrasion re- 
sistant, and will withstand the pitting effects of many 
corrosives, They take a high polish and are easy to 
apply. Use them to reclaim worn shafts or bearing 
blocks, and to lengthen the life of new equipment. 


Operate with Little or No Lubrication 


Sleeves made of Haynes STELLITE alloy can be used 
in areas where efficient lubrication is impossible. 
They resist seizing even when lubricants are diluted 
by gasoline, cleaning fluids, and other liquids that 
wash out an oil film. They operate at peak efficiency 
even when lubricants decompose under heat, or are 
destroyed by abrasive particles. 


Tough and Abrasion-Resistant 


Bearing parts made of Haynes STELLITE alloy resist 
the abrasive effects of wet or dry materials such as 
fly ash, coke, metal powder, shale, and cement dust. 
They are hard enough to carry heavy loads, and tough 
enough to stand up under repeated stress. 


Heat and Corrosion Resistant 


These bushings and sleeves can be submerged in 
many acids, alkalies, and molten metals. Temperatures 
as high as 1500 deg. F. have little effect on their 
hardness, toughness, and dimensional stability. 

For more information write for our 8 page booklet 
on half bushings and sleeves. 


"Haynes" and "Haynes Stellite" are registered trade-marks of Union Carbide and Carbon Corporation. 


HAYNES 


TRADE-MARK 


h k L O Y S 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


mas 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston * Los Angeles + New York -+ San Francisce » Tulsa 
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mwa Silicone News 


FOR DESIGN ENGINEERS No. 32 


Silicone Compound Outlasts Organic 
Grease as a Lubricant for Rubber 
Few, if any, products with moving parts 
offer absolute dependability and free- 
dom from maintenance. It is signifi- 
cant, however, that many designers are 
making progress in this direction with 
Dow Corning Silicones. Take the Sky- 
lark Aquarium Pump, produced by 
W&W Mfg. Co., Cuyahoga Falls, Ohio, 
for example. 


This small pump is designed to continu- 
ously aerate water in small aquariums 
Originally, organic lubricants were used 
to keep the Buna N rubber piston ring 
from drying out and seizing the aluminum 
piston and brass cylinder. But with even 
the best organic greases, monthly relubri- 


cation was a definite requirement. 


Searching for a longer lasting lubricant, 
W & W finally found the solution in Dow 
Corning 3 Compound. Chemically inert, 3 
Compound greatly prolongs the life of any 


ni'd pg 


SILASTIC LS-53 


O / 


* 


NEW FLUOROSILICONE RUBBER 
RESISTS FUELS, OILS, SOLVENTS 


A new kind of heat and cold resistant Silastic LS-53 resembles conventional sili- 
rubber, fluorosilicone rubber, has been cone rubbers in that it has comparable 
developed by Dow Corning research tensile strength, ultimate elongation and 
chemists working in conjunction with compression set, and remains rubbery at 
the Materials Laboratory of Wright Air temperatures from 80 to 400F. How- 
Development Center. Identified as ever, the solvent resistance of this new 
Silastic LS-53*, this new rubber has fluorosilicone rubber is far superior to 
outstanding resistance to swelling in regular silicone rubbers. Typical prop- 
contact with jet fuels, gasoline, high erties of Silastic LS-53 are outlined in 
aromatic oils and many solvents. able I. 





DOW CORNING SILICONES PUT 
The “design engineers” of the textile 
industry are now employing Dow 
Corning Silicones, under the trade name 
*Syl-mer*," to impart water repellency 
to fabrics; give them long lasting 
protection against water-borne stains; 
and to make the fabrics softer, more 
luxurious feeling, and highly resistant 
to wrinkling. 


Richman Brothers, for example, are cur- 
rently offering a large selection of Syl-mer 
finished suits, slacks and top coats at all 
of their 106 stores. The Syl-mer process 
is also being used with excellent results on 
upholstery fabrics, and many leading furni- 
ture manufacturers including Kroehler and 
Simmons, now feature Syl-mer. No. 319 


FOR DATA RELATING 


NEW SALES APPEAL IN APPAREL 


Color 
Specific Gravity 
ASTM 0D676-49T 
Hardness’, Shore A Scale 
ASTM D412-51% 
Tensile Strength’, psi 


ASTM D412-51T 
Elongation', percent 


ASTM D395-53T, Method B 
Compression Set’, percent 


Water Absorption, 70 hr at 212 F 
Durometer Change 


Volume Change, percent 


ASTM D746-54T 
Brittle Point, degrees Fahrenheit 


r r Jt 00 F 
Illustrating resistance to jet fuels, O-rings 
made of Silastic LS-53 swelled only 20 
percent when immersed for 70 hours in 
Look for the Syl-mer tag. It’s your assurance of 


Dow Corning quality in silicone finished apparel | an aromatic test fuel at room temperature 
and upholstery fabrics *+ M. REG. U.S. PAT. OFF s 


TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





Silicone News 


Insulation Eliminates Power Bottlenecks 


DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA... 


“The Effect of High Temperature on the 
Properties of Organic and Silicone Rubbers,” 
reprinted from RUBBER AGE, contrasts the effects 
of heat and heat aging on ten types of rubbers, 
gives a good indication of their respective service- 


No. 323 


ability at various elevated temperatures. 
e 


Antifoam B, a new silicone defoamer, has greater 
stability than any other water dilutable silicone 
foam-killer commercially available. Will not 
separate, oil out, plate out, settle or precipi- 
tate in most applications. Retains uniformity 
and effectiveness even if frozen or boiled. Ready 
need for diluting or 


No. 324 


to use, it eliminates 


pre-mixing 
» 


Reference Guide to Dow Corning Silicones. A 
comprehensive, 12-page reference that is con- 
venient-to-use. It's packed with data, properties, 
and information on how you can use silicones in 
designing new equipment, improving performance 
and reliability of original equipment, or reducing 


No. 325 


production and maintenance costs 


“Effects of Radiation on Organopolysiloxanes,” 
a research paper reprinted from Industrial and 
Engineering Chemistry, describes the effects of 
secondary radiation from 4 different sources on 
Sources include cyclotron 
electron, and 


organopolysiloxanes. 
radiation, cobalt — 60 gamma, 
X-ray. Results indicate that siloxanes containing 
large amounts of phenyl substitutions may be 
good construction materials around high energy 


No. 326 


radiation units 
^ 


Dow Corning Release Agents for Plastics are 
described in a concise, comprehensive data sheet, 
that describes the forms available and lists typi- 
cal uses, including used for a 


No. 327 


concentrations 
variety of plastics 


Encapsulating Electrical and Electronic Parts 
with Silastic is the subject of a data sheet that 


provides details of handling heat-vulcanizab!e 


and room-temperature-vulcanizable silicone rub 


No. 328 


bers in such applications 


Dow Corning Corporation, Dept. 8611, Midland, Michigan 


Please send me 319 2320 321 322 323 
34 35 326 327 328 


NAME 
TITLE 
COMPANY 
STREET 
CITY . 


When the Ohio Valley Electric Corpora- 
tion designed its new Clifty Creek and 
Kyger Creek Plants to supply power 
for the AEC’s new Portsmouth (Ohio) 
Area Project, it specified a 50 C (122 F) 
ambient and a 70 C (158 F) rise for 
its twenty-two 1500 hp fan motors. 
But OVEC also specified that the 


SILICONE COMPOUND ( 
rubber, thereby providing long- 
term lubrication. A thin coating applied 
to the ring has kept a positive but smoothly 


continued ) 


organic 


operating seal on 
than 6 months 


a test pump for more 
W & W estimates a single 
coating of Dow Corning 3 Compound will 
last an entire year or 12 times the service 
life of the best previ- 
ously used. No. 320 


organic grease 


FLUOROSILICONE RUBBER ( continued 
Table II, one of the best 
general purpose silicone rubbers swelled 


As shown in 


over 200 percent under the same condition. 


The properties of the new fluorosilicone 
rubber suggest increased serviceability and 
reliability for rubber components exposed 
to extreme heat or cold, and to solvents. 
in essential Air 
Force applications, Silastic LS-53 should 


Presently limited :o use 
also have a wide range of applications in 
aircraft, petro- 
leum, and automobile industries. No. 322 


the commercial chemical, 


motors be silicone (Class H) insulated. 


When the two plants were put on the line 
in January 1955, it became evident that 
their actual generating capacity exceeded 
design estimates. Ordinarily nothing could 
be done to take advantage of the extra 
capacity because plant auxiliaries, such as 
restricted to de- 


these fan motors, are 


sign ratings. 


But because the motors are silicone 


insulated, they easily withstand a boost 
in operating temperatures from the speci- 
160 C. This enables 
OVEC to raise their 1500 
to 2060 hp. An OVEC engineer made 


this typical comment, “Silicone insulation 


fied 120C up to 


output from 


heips us obtain maximum 


plant.” 


output from 
No. 321 


every 
TABLE II 
SILASTIC LS-53, OIL AND FUEL RESISTANCE! 


Silastic LS-53 Silicone Rubber 
Vol. Change, Vol. Change, 
Test Fluid % % 


ASTM No. 3 Oil 
70 hrs. at 300 F + 65 


ASTM Ref. Fuel B? 
24 hrs. at 70F 


Jet Engine OiP 
70 hrs. at 350 F 


Hydraulic Fluid‘ 
24 hrs. at 160F 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


(TFI in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEWYORK WASHINGTON, D.C. (siLvem spring, mod 


CANADA 


GREAT BRITAIN: M 


FRANCE: $T. COBAIN, PARIS 





Where you convey steam 


and have problems of vibration, misalignment, moving parts, or cramped space. 


LIVE STEAM flows throi 


You get absolutely "tight" conveyance — 
under high or low temperatures and pres- 
sure—with American Flexible Metal Hose! 


Live steam "on the loose" can be costly . . . and dangerous 
Thats the problem facing the Diamond Match Company 
The job: conveying live steam around a 180° bend in 
a conveyor which must undergo continuous flexing 

Many lines were tried—and failed. American stainless 
steel hose was finally suggested, and is now doing the 
job! This is not unusual. American flexible metal hose has 
a long record of peak performance in the field 

It absorbs vibration and prevents its transmission to 
ibsorbs € xpansion and contrat 
tion in lines due to temperature « hanges 


surrounding structures 
facilitates in 
stallation, especially in cramped spaces ind solves the 


problems of misalignment 


Contact American to solve problems of... 


MISALIGNMENT VIBRATION 


co 
ace NNECTOR. MUST move 


AN ailabk 


steel super nk kel, brass, stainless steel and other metals 


in wide range of diameters in tough bronze 
; 

highest 

xible metal 


immediate 


American flexible metal hose delivers the very 
service hours per dollar. American furnishes fle 


ready for 


connectors to your specifications 
installation 

Consult American Metal Hos: 
tive for engineering help when planning v 
No obligation. See American Brass ( ompan 


in your phon book — o1 


your nearby representa 


ur next job 


v or Anaconda 
American Metal Hose 


iterbi rA 


write 


Division, American Brass € 20. Conn 


flexible metal hose and tubing 


an ANACONDA ^oc 


omp inv, V 


CRAMPED SPACES MOVEMENT 





E. 
The Heim Ui 
designed to 

ing terminals 
spherical bea 

sal application a 
linkage problem. 


One example of how perfectly 

Unibal Rod End can be used forton 
than a push-pull linkage, is the New 
Hermes Engravograph, a machine for 
engraving watches, jewelry, silverware, 
and other articles with irregular sur- 
faces. 


Here two male rod ends are screwed 
into the casting to support the engrav- 
ing arm. The rod ends make possible 
a smooth, dependable motion which 
compensates for misalignment and un- 
evenness caused by irregularity of the 
working surface. 


The male rod end is attached by 


drilling a hole in the work, tapping 


"Y 


for proper thread fit, and screwing 


VU 


WANA 


in the rod end. 


MAMMA 


[i 
RU 


SEND FOR THE 
COMPLETE 
HEIM CATALOG NO. 100 


THE 


FAIRFIELD, 


ny manufacturers discovered the ver- 

f of the Heim Rod Ends and how 
isively they could be applied as 
ling supports for shafts, as su- 
low blocks, and as take-up 


The female rod end may be at- 
tached by drilling a hole in the 
work and drawing the rod end 


tight with a machine screw. 


COMPANY 
CONNECTICUT 


HEIM 
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-Waldes Truarc Rings Permit Better and More Economical 
| Design- Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex's Change-O-Matic 


o 


J 


Viewtex, Inc., L. I. C., N.Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 
lowered, and compact, economical product design achieved. 


Actuating Plate 
and Pawl Assemb 


ga i 
N TY 
* 
Three types of Waldes Truarc Retaining Rings aw, used Np this 
assembly. One circular self-locking ring (Series 510&) relwins 
pawl return spring. One external E-ring (Series 5133) re 
tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly. 
Truarc Rings speed assembly, cut rejects, eliminate parts. 


Whatever you make, there's a Waldes Truarc Retaining Ring de- 
signed to improve your product...to save you material, machining 
and labor costs. They're quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types... as many as 97 different sizes 


Connecting Arm Assembly 


Use of one Waldes Truarc Ring (Series 5100) eliminates time- 
consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Detent Lever Assembly 


Truarc E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which prevents 
over-travel of gear. Assembly is rapid. 


within a type... 5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 
and production problems. . . without obligation. 


For precision internal grooving and undercutting ...Waildes Truarc Grooving Tool! 


Send for new catalog supplement 


WALDES 


RETAINING RINGS 


= TROARC 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 

Name 


Title 


Business Address 


City Zone...... State 


l 

l 

l 

l 

| 

Company i 
| 

l 

4 


PNII8 


D — ce a ee ee ee ee ee X 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries, 
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J * * 
precision switches 
ek: REI e USE IS A PRINCIPLE OF GOOD DESIGN 


make 
MICRO SWITCH 
engineering service 
your short cut to 
NEW DESIGN IDEAS 


MICRO SWITCH Engineering Service is de- 
voted to assisting industrial designers in the 
solution of complex switching problems. 


We may have already solved a problem simi- 
lar to yours—for somebody else. Should 
your problem turn out to be entirely new, 


MICRO SWITCH can—and will—develop the 


LIMIT SWITCHES 
operate 57,000 


This service—as close as your telephone— 
places at your disposal a knowledge of 
switch applications obtained through years 
of research and field experience. We are ex- 
perts on just one thing—precision switch- 
ing problems. 


times a day— 
day-in, day-out 


MICRO SWITCH "ML" 
Type limit switches— 
17 of them —are used 
in an automatic grind- 
ing machine to control 
the steps in grinding 
small parts. Features 
which governed their 
selection by the de- 
sign engineers were: 


RELIABLE 
TOGGLE SWITCH 
where inches 
and 

ounces count 


Two of these MICRO swiTCH Type 


"AT" subminiature toggle switches Protection: 


1 Long Life: 


serve as components for a small, light- 
weight portable geiger counter. 


The extreme reliability and long life 
of the extremely small MICRO SWITCH 
units were important factors in their 
choice by the design engineers. This 
switch weighs but .02 lb. It has single- 
pole, double-throw contact arrange- 
ment. Rating of basic switch is 5 
amperes 125 or 250 volts a.c. 


( Send for Catalog 73B—'' Toggle Switches" 
and 75A —''Subminiature Switches") 


some switches operate 
every 1!4 seconds, three 
shifts a day —over 57,000 
operations a day 


Precision: 

switches repeat exact op- 
erating point through mil- 
lions of precise operations. 


(Send for Catalog 83— 


Product Engineering 


4 


*' Industrial Enclosed Switches’’) 


switches are well housed 
and protected against ef- 
fects of oil splash, dirt and 
dust. 


Versatility: 

three different types of 
actuating heads are used. 
Switches are adjustable to 
meet varied types of actu- 
ation and for mounting in 
cramped quarters, 
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.. have uses unlimited 


MERCURY SWITCH accurate Mercury switches are not usually associated 


; à with such applications as heavy road grading 
to Vs inch In 12 feet on grader machinery. However, four of these protected 
HONEYWELL Mercury Switches have proved 

successful as grader blade controls. 


Mounting Melee Tilt action of the switches actuates a series of 


Embedment power relays and valves to control the grader 
Material blade. The switches are so sensitive that they 
Supports And a m uu are able to control the level of the blade with- 
Seals Glass "wt - in % of an inch in an overall movement of 12 
Tube Switch feet. The switches — embedded in epoxy with- 

in a metal case—are extremely resistant to 

( Send for Catalog 90- A — shock and exposure to the elements. 
"HONEYWELL Mercury Switches") 


FIVE tiny 
switches 


MAXIMUM permit 32 
ACCURACY on-off situations 


plus Five MICRO SWITCH subminiature switches 


3 


were selected by design engineers in this 

8 rotary selector switch to provide the switch- 

long-life ing function for each of the pulse positions 

in a poe — "nn —— A 

switch is of single-pole, double-throw de- 

performance sign, thus providing 32 on-off current com- 
binations for data processing equipment. 


The binary switch is a single control, posi- 
tive locking, electro-mechanical device for 
converting rotary operation into a binary 
sequence. 


Switches used in wood working production equip- 
ment --cut-off saws, rip saws, gang saws and 
jointers— must take a lot of punishment and 
retain maximum accuracy for a long life. 

- à i According to the designers, the MICRO 
These enclosed switches, with roller arm actu- SWITCH subminiature switches were chosen 
ator and sealed plunger, were chosen by design- because of: 

ers as controls on an automatic air-operated 

cut-off saw. One switch controls the reversing | Small size and tight weight C x 4 x % 
of the solenoid for length of stroke. The other is inch) —(268 per pound). 


a return control. Ease of operation. 


Both switches must operate with maximum Reliability. 

accuracy and give long-life performance. At an —— 
average of 1,250 strokes per hour, the switches resistance (through 
are activated 10,000 times in the average 8- use of fine silver). 


hour work day. a 
Positive make 


(Send for Catalog 83A and break action. 


‘Industrial Enclosed Switches") 
6 Resistance to shock 


and vibration. 


T Low capacitance between open contacts 
M i C R 0 $ W I and from terminals to ground. 


There is no limitation in the design as to 
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY the number of switches that can be used. 


tn Conada, Leaside, Toronto 17, Ontario e FREEPORT, ILLINOIS H - (Send for Catalog 75A— 'Subminiature Switches") 


€ 
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Typical Mechanical Properties of Ni-Vee Bronzes 


A 
(lead free) 


Tem- 


(196 lead 


Heat- As 


B C D E 
(5% lead) (10% lead) || (20% lead) 


Tem- As 


Tem- As | Tem- As 


Cast | pered|Treated|| Cast | pered|| Cast | pered|| Cast | pered || Cast | pered 


Tensile Strength (thousand psi)... 85 
Yield Strengfh (thousand psi) 

Elongation, € in 2"........... —- 

Brinell Hardness 


40 
20 
15 
80 


Specifying is simple and systematic 
with 5 versatile Ni-Vee Bronzes 


Now ... designers and engineers can readily select 
a suitable bronze for any specific need . . . from 
only five Ni-Vee* bronzes. 


"As Cast," these five Ni-Vee bronzes provide 
mechanical properties that surpass those of com- 
parable G bronze, red brasses and leaded bearing 
bronzes. What's more, their superior properties can 
be still further elevated by simple heat-treatments. 


Basically, each Ni-V ee bronze contains 596 nickel 


and 5% tin, from 0 up to 20% of lead. Tensile 
strength ranges from 25 to 85 thousand psi, and 


hardness from 70 to 180 Brinell. 


Advantages 
Just five of these Ni-Vee bronzes make it possible 
to standardize metal inventories, melting practices 
and shop operation . as well as specification 
... to meet many industrial uses for copper-base 


castings. 


Each Ni-Vee bronze contains an optimum nickel 
content to raise levels of strength, hardness and 
toughness. In addition, this nickel content provides 
a high degree of corrosion resistance in the Ni-Vee 
bronzes. Negligible zinc content makes it free from 
dezincification. This spells resistance to stress- 
corrosion attack. 


dco. THE INTERNATIONAL NICKEL COMPANY, INC. 


* "^t 


74 


A versatile family 
Copper-base alloys are ordinarily used for the 
three types of castings listed below. For each of 
these applications a Ni-Vee bronze provides partic- 
ular advantages: 


(1) Constructional castings — high strength 
(2) Pressure castings — fine grain 
(3) Bearing castings — resistance to wear 
and seizure 
The simple family of five Ni-Vee bronzes actually 


replaces the confusing variety of miscellaneous 


bronzes. As a result, engineers and designers can 
now specify simply and systematically ... specify 
Ni-Vee bronzes wherever possible. Parts cast in 
Ni-Vee bronze already serve electrical, power, steel, 
petroleum, chemical, automotive, aircraft, railroad 
and other industries. 


Engineering data for you 


Learn how the Ni-Vee bronzes can simplify your 
specification work, improve product performance. 
Send for a copy of “Engineering Properties and 
Applications of Ni-Vee 
It contains useful information like 
that given in the table above: tables 
of composition, charts on deforma- 
tion, friction, fatigue, elevated 
temperature service, electrical 
resistivity, wear and other engi- 
neering data. Write for it now. 


*Registered trademark 


Bronzes." 


67 Wall Street 
New York 5, N.Y. 
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FLUID PRESSURE 


3 BOOSTERS 


Save space weight and investment cost by replacing pump 


installations in many applications 
Less costly to install, operate and maintain 


Hold pressure indefinitely without the motion and heat 


80 PSI ^ i i generation of ordinary pump circuits 
R Provide c f 


at point of cylinder thrust more efficient 
power with less weight in less space than direct driven air 


Input Range: 40 to 
3000 psi Air or Fluid 


cylinders 


Save up to 95 f air consumed by direct driven air 


cylinders 


€ Operate at speeds of 30 to 450 strokes per minute 


T Oo M NOTE: In addition to its most complete line of "Custom-Built 


Boosters available on normal delivery, Miller offers 5" bore 25 


4 to 1 ratio boosters for immediate delivery in either 6” or 12 
O P i f stroke. Write for data and prices 


Lir miu 


ex 


- 


PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


ESPECIALLY RECOMMENDED FOR 
Too) e WELDING 


aye | [93 e PUNCHING 
LE LE LI UL d e SHEARING 
= e CLAMPING 


è RIVETING 
FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 12” to 20” Bores, a C RIMPI NG 


200 PSI operation; low pressure hydraulic cylinders, 15" to 6 
bores for 500 PSI operation, 8" to 14" bores for 250 PSI; high » PRESSING 
pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 


operation, All mounting styles available, 


and similar applications 


DIVISION 
SALES AND SERVICE FROM COAST TO COAST MILLER FLUID POWER FLICK-REEDY CORP, 


CLEVELAND * YOUNGSTOWN « DAYTON e PITTSBURGH e PHILADELPHIA e 
BOSTON e HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAMOS . omo. FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS E ? 2002-04 N. Hawthorne Ave., Melrose Park, I. 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS èe MOLINE « CHICAGO 
e HOUSTON e TORONTO, CANADA and OTHER AREAS 
AIR & HYDRAULIC CYLINDERS «+ BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 





HELP YOU COMPARE à U. S. PowerGrip XX Heavy Duty “Tim- 
Belt drive with the four other common forms of power trans 
jual capacity, a wer transmission engineer offers his 


ju 
lations based on published application and load ratings, 


^ 300-HP drive (at 1160 rpm.) including application factors 
1 speed reduction. Approximately 50” center distance. 


Here, complying with minimum pulley sizes and other practices 
commonly observed, are his recommendations (with approximate 


comparative cross sections of space occupied by each drive): 
p 

“TIMING” BELT DRIVE | V-BELT DRIVE | 

-f 

| 


Belit: XXH “Timing” Belt 10” | Beits: 10 Super Service "D" 
A by 16 P.I Section V-Belts (DP-225 
t 


Motor Pulley: 9.549" P. D. (24- | Motor pulley: 18.0" P. D. x 
groove) 114"-pitch Í D-groove, 1434” wide 


Driven pulley: 28.648” P. D. (72- Driven pulley: 54.0” P. D. x 10 


pitch | groove, 1434” wide 


Belt speed: 2900 feet per minute " Belt speed: 5380 feet per 


GEAR DRIVE 


gear speed red 
rat A typical reducer 
apacity weighs 1440 
13 long. 2658 


C 


FLAT BELT DRIVE 


velt: 21” wide x 8p 
18' 4" long 

Motor pulley: 18 
)" wide 


ROLLER CHAIN DRIVE 


Chain: 480-8 (8 strand l"4 


Motor sprocket: 7.979" P. D 

Driven pulley: 54 
23 wide 

Belt speed; 538 


minute 


Driven sprocket: 23.88 


Chain speed: 2380 feet per 





Rubber cut away 
to show steel cables 
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THE "TIMING" BELT DRIVE 
FOR HEAVY-DUTY MACHINERY 


THIS LIFE-SIZE illustration only begins to suggest the brute 


strength built into this double extra-heavy-duty tooth-grip 


belt with steel-cable tension member designed for drives up to 


1000 hp. Appearance doesn't tell the whole story, because, 
rating for rating, U. S. PowerGrip "Timing" Belt drives are 
lighter in weight and occupy less space* than any other form 
of mechanical power transmission. 


l 


Approximately 25 times larger — and 25 times stronger — 


than the standard "Heavy Duty" series, the new XX Heavy 
Duty drives bring to high-torque power transmission a never- 


before-obtainable combination of features: 


* Highest.efficiency positive transmis- Practical elimination of power loss 
sion of power, due to slippage, friction and high ini- 


: tial ion. 
Complete elimination of drive lubrica- werte 


tion (including the problems and ac- 


Compactness and high strength-to- 
cessories involved). 


weight ratio. 
Precise angular synchronization 
("Timing") between two or more 
shafts. 


Belt speeds as high as 7500 fpm. 


Low initial cost; no maintenance; 
Quiet operation. long life. 


A complete line of U. S. PowerGrip “Timing” Belts—plus expert 
engineering assistance —is available at any of the 28 “U.S.” District 
Sales Offices, at selected “U.S.” power transmission distributors, 
or by writing U. S. Rubber, Mechanical Goods Div., Rockefeller 
Center, New York 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 


ed 


Mechanical Goods Division 
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TORRINGTON 


NB SERIES NEEDLE BEARINGS 
For Oscillating Motion or Heavy Rolling Loads 


and NBK (right) 


Torrington NB Series Needle Bearings employ the 
same needle roller principle as the famous DC Type 
Bearing. 

They are available in the five types illustrated, 
all being of nonseparable construction and designed 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 


Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 


Torrington NB Series Needle Bearings have been 
used extensively in the aircraft industry and for 
ordnance work where their extremely high static 
capacity and anti-friction characteristics enable them 
to withstand heavy impact loads. 


Designs can be modified to meet industrial appli- 
cations involving rotating motion. 


Type NBC—oscillating motion only. Designed specifically for 
applications in which the OD is supported by a housing 
and the washers are backed up by clamping surfaces. 


Types NBE and NBK—oscillating motion only. Self-aligning. 
Designed for applications where it is difficult to obtain 
alignment during assembly or where deflections make a 
self-aligning bearing desirable. 


Types NBF and NBL—heavy rolling loads. Designed for use as 
rollers under heavy loads at slow speeds. 


See our new Needle Bearing Catalog in the 1955 Sweet's 
Product Design File—or write direct for Catalog No. 55, 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District offices and distributors in principal 
cities of United States and Canada 


TORRINGTON BEARINGS 


Needle + Spherical Roller » Tapered Roller 
Cylindrical Roller + Ball e Needle Rollers 
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uick-Opening Fasteners 
Selecting Small Fastenings for Metal Closures 


Quarter-Turn Fastener 


Lion Fasteners open and close with a 
4 turn, hold sheets tightly under the 
compression of a rugged spring. 
Quickly operated and fully retained 
in the outer panel, they are approved 
under U. S. Government military speci- 
fications. Stud and receptacle float for 
easy alignment and simplified hole 
preparation. Flush, oval, wing, knurled, 
ring, and key head styles available. 
Sizes— No. 2, No. 5, and High Strength 
for extra heavy duty. 


Cabinet Latch 


Just drill a hole, push the fastener stem 
through, and slide the special push-on 


“Use captive fasteners wherever feasible 


. . Avoid the use of loose washers and loose 


nuts . . . Fasteners on equipment covers should be operable either with no tools or with 


standard hand tools''* 


(John D. Folley, Jr. & James W. Altman, Research Scientists, American Institute 


for Research) 


clip into place. No welds, screws, bolts 
or rivets: the fastener is permanently 
installed in seconds! 


Adjustable to any grip length or panel 
thickness, the pawl is fixed in place by 
a single set screw. The fastener's 
brightly finished knob is set off by a 
plated washer. Also furnished with 
screwdriver operated flush head 


For fastening slide-out drawers and 
hinged panels the Southco Arrowhead 
Latch is recommended. It locks or 
opens with a quarter turn yet occupies 
less than %” inside space. 


Doors are held under spring tension— 
a push against the arrowhead knob 
relaxes this tension, allows operation 
with fingertip ease. Drill a single hole 
for installation—no fastening to the 
door is necessary. No striker plate 
is needed. 


Pawl stop is eliminated—arrowhead 
shows at a glance exact position of 
pawl. 


©1956 


Adjustable Panel Latch 


Small doors and panels can be fastened 
with greatest speed and lowest cost 
with the Southco Adjustable Latch. 


The entire fastener is quickly installed 
through two holes punched in the 
door; no bolts or rivets are needed. 


It operates with a quarter turn, requires 
no striker plate. An extra twist after 
the nylon pawl is engaged pulls up the 
door to form a seal and eliminate 


vibration. 


Available with 
Phillips head. 


wing, knurled, of 


mma mm 
ERE 
WI a | 


Fastener 
Handbook 


Send for your free copy of Fastener 
Handbook No. 7, just released. Gives 
complete engineering data on these 
and many other special fasteners. 
Fifty-two pages, in two colors. 


Write on your letterhead to Southco 
Division, South Chester Corporation, 
236 Industrial Highway, Lester, Pa. 


/ 
/ 
/ 
/ 


FASTENERS 


*K Quotation from " Designing Electronic Equip- LION) 


ment for Maintainability ; Machine De- 
sign, July 12, 1956. / 
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Here's a NEW way to 


llave color... and 
keep costs down 


You can do just that, with phenolic moldings eco- 
nomically and permanently colored (without the use 
of prime or multiple coats) by a new coating based 
on BAKELITE Brand Epoxy Resins. 

Phenolics, of course, are recognized for their low 
cost, easy moldability, excellent dimensional stability 
and electrical insulating properties, resistance to heat, 
water and chemicals. But, until now, they had to be 
passed by when bright color was a requirement. There 
fore, color meant higher costs with other materials 

Today, with the development of this new coating, 
manufacturers can have color in a single coat and still 
retain the production economies and quality advan- 
tages of phenolic moldings. 

BAKELITE Epoxy Resins are well known for their 
adhesive properties. The new enamel not only adheres 
firmly to the glossiest phenolic surface, but equally 
well on steel, tin, brass, copper, aluminum, wood, and 
many other plastics. It has excellent heat, corrosion 
chemical and abrasional resistance. A wide range of 
colors is available, with finishes from dead flat to high 
gloss. Curing is by air drying, force drying, or baking 
Air-dry pieces can be handled in about two hours 
and the possibility of curing with low or no heat opens 
up the field of precision parts to color. A further ad 
vantage in production is that color is switched at the 
spray booth, not at the molding machine. Changeover 
time is eliminated. Inventory of colored raw materials 
is cut 

Investigate these new coatings. They can give you 
new ideas on how to design for color . . . as well as 
economy. Write Dept. V]-145. 


It pays to specify 


coatings based on... 


BRAND 


EPOXY RESINS 


Rexton Finishes, Inc., Irvington, N. J., developed the coatings described. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (gg 30 East 42nd Street, New York 17, N. Y 


Ihe term BAkELrrE and the Trefoil Symbol are registered trade-marks of UCC, 
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from one hour 


HELIARC Cutting Whizzes Through Aluminum 

One of the first aluminum fabricators to use LINDE’s new 
HeELIARC cutting process reveals savings of more than 95 
per cent over conventional chipping methods—jobs normally 
requiring ] and 5 hours to complete are whisked through in 
only 1 and 4'$ minutes respectively. Graver Tank and 
Manufacturing Company reports beveling, grooving, shaping, 
and cutting are all performed on *s-in. thick, 528 aluminum 


plate at substantial time, space, and cost savings 


one minute... 


Incredible, but true: HELIARC cutting can attain speeds 
as high as 600 inches per minute, and cut aluminum in 
thicknesses up to 1'5 inches. No special skill is required. 
A certified welder can do excellent cutting jobs after less 
than one hour of instruction. 

Get the full story on revolutionary new HELIARC cutting. 
Call your LINDE representative, or write for free illustrated 


literature, Form 50,095. 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


' Other Principal Cities 


30 East 42nd Street 


Offices 


In Canada: LINDE AIR PRODUCTS COMPANY 


n Carbide Canada Limited, Toront« 


ered trade-mark 


S AA Ct 


C» Trade-Mark 


No ember 
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MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


SUPER-RUGGED CAST STEEL HOUSING. 
Proper positioning of cap on base is as- 
sured by large-size dowels. Four heat- 
treated thru-bolts and serrated steel nuts 
firmly clamp cap and base together. 


X, 


Link-Belt “Mill Bearings” with cast steel housings withstand severe 


“Mill Bearings” 


designed by Link-Belt to take industry's 
heaviest loads and hardest impacts 


"Mill Bearings" 
are now @ 
able for shafts 


up to 11 in 


NO ember, 


CHOICE OF SEALS. Spiral labyrinth steel 
seals, left, are for oil or grease lubrication 
and heat conditions. Combination felt and 
synthetic rubber contact-type seals, right, 
for grease lubrication. 


bad 


x d 4 


> impacts and heavy loads in this modern pipe mill. 


SELF-ALIGNING ROLLER BEARING is self- 
contained and adjusted at the factory— 
needs no shims or alignment rings at in- 
stallation. Design assures free rolling under 
even the toughest conditions. 


P i ee? 


with cast 


€ To stand up to the sudden shocks 
and impact loads met in steel mills, 
mines, foundries, oil field applica- 
tions and on heavy equipment, Link- 
Belt has designed the extra tough 
"Mill Bearing." It’s the precision 
Link-Belt self-aligning roller bearing 
mounted and protected in a durable 
cast steel housing 
Thoroughly-proved Link-Belt 
“Mill Bearings” maintain full load 
capacity even with shaft deflections 
and misalignment often existing in 
extremely heavy service. And their 
simple, efficient design assures long 


steel housings 


life and free rolling. 

Link-Belt makes industry's most 
complete line of ball and roller bear- 
ing blocks. So whatever you need, 
you'll find the answer in this quality 
line. Ask any of the 40 Link-Belt 
offices for Data Book 2550 and 
Book 2565A on “Mill Bearings 


LINK«C? BELT 


Ball and Roller Bearings 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry 
There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distribu 


tors in All Principal Cities. Export Office: 


New York 7; Canada, Scarboro (Toronto 13) 


Australia, Marrickville, N. S. W.; South Africa, Springs. Representatives Throughout the World 
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BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION -Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 


ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation . . . 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86" in diameter, 1!4" thick and weighed ap- 
proximately 1,360 lbs. after drilling. 
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VAPOR-COMPRESSION 
SEA WATER DISTILLATION PLANT 


Made and installed by CLEAVER-BROOKS 
Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 


eliminates the dependence of the Base on rainfall or ship- 
ment of water by tankers. 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 
component part made by Cleaver-Brooks is about twice 
the size of its largest previous counterpart. For example, 
the evaporators are 16% feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 lbs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 Ibs. 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 
welding copper-base alloys, Cleaver-Brooks called in a 


Technical Advisor, and gave him a complete set of blue- 


420. Knowing Revere’s wide experience in 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 
laborate on problems involving the specification and 
fabrication of copper and copper-base alloys, and aluminum 
alloys. See the nearest Revere Sales Office. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, Ill.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Newport, Ark.; 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 
BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 
"Downcomers" which bring water down from the top 
of the steam separator. The tubes in left foreground are 
"Hotwells," which receive the distilled water discharge 
from the evaporator shell. 
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1/50-1/20 1/3-1/2 hp 1/4-1/3-1/2 hp 
1/12-1/6 hp 





A DRIVE TAILORED TO EVERY JOB is the Full range'of ratings Building-block design—you get the exact 
achievement of General Electric engi * Horsepower: 1/50 to ?41 performance you want by selecting any 
neers who designed the new fhp Thymo- Power supp 220 v a-c, 50/60 cycles combination of these optional features 


trol drive line. Here are examples of this Speed range: 20 to 1 e Reversing operation 
Speed reg. è Jogging (pre-set or run 
NL to FL): half-wave 3%, full- © Dynamic braking 

Three panel sizes now cover the fhp wave—5@ (adjustableto © Tachometer follower 
range, making smaller ratings more com flat at any specific speed è Overload relay protection 
pact, more economical than ever before tPlus a full line of integral-hp drives e Tube warm-up protection 


versatility : 


ONE-TUBE DESIGN of G-E half-wave PRINTED CIRCUITRY, DIP SOLDERING are effective PLUG-IN PANEL BOARD can be quick 
Thymotrol drives minimizes tube techniques which permit new lower General ly removed for maintenance or replace 
maintenance. This type drive is suit- Electric prices. Exhaustive tests prove the stur- ment to minimize downtime—a must 
able for most adjustable-speed jobs. diness of this construction for industrial use on such jobs as production conveyors. 


NEW full line of fractional-horsepower 
G-E Thymotrol" adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 
yet priced up to 187% helow previous models 


General Electric announces a completely re-de- 
signed line of fractional-hp Thymotrol adjustable- 
speed drives—-designed to save you up to 18% 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 
fact, to almost every small machine whose per- 
formance can be improved by adjustable speed. 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 

Biggest cost-saving for you with new G-E Thy- 
motrol drives is that you buy only as much drive 
as you need. For some applications, you’ll want 
only the basic half-wave drive: motor, simple one- 
tube control, and control station. For more com- 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes. 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula- 
tion adjustment, you'll want the new full-wave 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 
In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 
increased reliability : 

Plug-in panel boards on half-wave units can be 
quickly removed without disturbing customer wir- 
ing for fast inspection, repair, or replacement, 
minimizing downtime. 

Printed circuitry and dip soldering result in more 
compact units which simplify your design problems. 
Shock and vibration tests show this construction 
really stands up in industrial use. Parts replace- 
ment is simple using soldering iron and pliers. 

20:1 speed range is now standard on all ratings. 
And operator can turn machine to full “off” with 
speed-control knob. 

High tube reliability—all tubes on G-E Thymotrol 
drives are fully guaranteed for one year, usually 
last far longer. 


SIMPLE PACKAGED DRIVES OR 
ENGINEERED MULTI-MOTOR SYSTEMS 

Whatever your adjustable-speed needs, from 
packaged single-motor drives to specially engi- 
neered multi-motor systems, you’ll find the answer 

-at new low prices—at General Electric. See your 
G-E Apparatus Sales representative today. Or 
write for Bulletin GEA-6519 to Sect. 791-3, General 
Electric Co., Schenectady 5, N. Y. 


*Trade-mark of General Electric Co 


Progress [s Our Most Important Product 


GENERAL QD ELECTRIC 





H 1:-PITCH 


Upper pulley of spindle drive has 
12%4"'-pitch diameter. Idler takes up 
belt slack required for easy installa» 


tion on fixed-center pulleys. 


a 
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filme T\MING” BELT DRIVE 


gives boring machine a compact, 
vibrationless, cushioned spindle drive 


HERE’S HOW a leading manufacturer* of heavy 
machine tools has made excellent use of the new 
Gilmer "Double Extra Heavy Duty" 114 "-pitch 
“Timing” Belt drive. The close-up photo (with 
cover plate removed) shows the 3"-wide XXH 
drive which transmits the power of a 30 hp 
(1800 rpm) motor to the 6" spindle of a Lucas 
Model 684 or 6120 Horizontal Boring Machine. 
This drive is used for spindle speeds between 
262 and 850 rpm. 

Quoting from Lucas' own literature, this non-slip, 
steel-cable-reinforced, toothed belt "provides the 
smooth, positive, constant-speed drive required for 
high-speed boring, drilling or carbide milling. It is 
free from the vibrations which are normally imparted 
to the cutter by conventional high-speed gear drives." 

Gilmer “Timing” Belt drives, with their constant 
angular velocity, have been standard equipment for 
some time on all Lucas Precision Horizontal Boring 
Machines...and on recent models of automatic bar 
machines made by Lucas’ parent firm, The New 
Britain Machine Company. The recently introduced 


*Lucas Machine Division, The New Britain 
Machine Co., Cleveland, O. 


XXH size has enabled Lucas engineers to design a 
simpler, more compact “Timing” Belt drive for their 
largest machines. 

Approximately 22 times larger and 2/2 times 
stronger than the !2 "-pitch "Heavy Duty" series, the 
"Double Extra Heavy Duty" belt now, for the first 
time, enables machine designers to incorporate into 
drives up to 1000 hp the many advantages which have 
made the "Timing" Belt industry's most versatile and 
most desirable form of power transmission. For more 
details, contact your nearby NYB&P-Gilmer Distrib- 
utor or write us direct. 


(e) 
Qi") v. BELTS AND "'TIMING*'' BELTS 


e 
NYB&P INDUSTRIAL RUBBER PRODUCTS 


am YORK BELTING & PACKING MIR | Market St., Passaic, N. ] 


America’s Oldest Manufacturer of Industrial Rubber Products 
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12 TERMINALS 
CHANNEL-MOUNTED 


8 rtRMINALS 
ROD-MOUNTED 


NOW...EC&M PRODUCTS ARE A PART OF THE SQUARE D LINE! 


SQUARE T) COMPRNY 
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TERMINALS IN SAME SPACE! 


MORE FLEXIBILITY, TOO! 


N OT l CE (ABOVE) how little space is required to remove or add 


a Square D channel-mounted terminal block to the completely 
assembled unit. Especially important for a QWIK CHANGE when 
an additional terminal must be inserted into grouping. 


LOOK (AT RIGHT)... all sizes can be mounted on same channel... 


25 ampere pressure wire connectors, 25 to 50 ampere box lugs... 
all can be interlocked together. Terminals available in kit form to 
“do it yourself” or factory assembled to standard specifications. 


r 


SEE ...there is only one perforated channel required for either 
weld or screw-on mounting...available in standard lengths that can 


be cut “on the job” to fit any length requirement. Eliminates 
stocking varying sizes. 
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CISION-MI 
)USTRI/ 


Y COLAC. 


Jle HIGH-IMPACT THERMOPLASTIC RESIN 


Tremendous Resistance to Wide Variety of 
Acids, Alkalies, Salt Solutions and Oils! 


THE PERFECT RESIN 
FOR THE MANUFACTURE 
OF ANY PRODUCT 
THAT DEMANDS... 


Chemical Resistance 


It's good business to use molded industrial Cycolac 
parts for valves, fittings, acid baths, connectors and 


insulating uses. CYCOLAC with its high impact 


strength, toughness, non-corrosive nature is resistant 
Lightweight 


s to a wide variety of acids, alkalies, salt solutions and 
Non-Corrosion 


Dimensional Stability oils. CYCOLAC has wide temperature range of use- 

igh ! t St th 
TUM pan Sorg fulness; outstanding electrical properties plus excel- 
Machineability 


Economic Molds lent dimensional stability. 


Low Brittle Point 


High Heat-Distortion 


AA MARBON CHEMICAL 
Get the Facts... Mer bon Division of BORG-WARNER 


Write Today for YA AY GARY, INDIANA 


TECHNICAL LITERATURE 


MARBON CHEMICAL. . . Precision Resins for Precision Made Products 
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Harrison Oil Coolers Take the 


. .. when Harrison's 
aboard! With a payload of 30 tons of halibut, 
it takes a mighty Detroit Diesel engine to 
power this fishing boat. And it takes a Harrison 
oil cooler to do the cooling job and do it right! 


n fact, you'll find Harrison heat exchangers 
in every line of industry . . . in every line of 
defense! That’s because you can depend on 
Harrison, with over 46 years' experience in 
design, research and manufacture, for top- 
quality heat-control products. If you have a 
cooling problem, look to Harrison for the answer. 


Sneed 


ee -— 5 
WIDE WORLD" Sundays on NBC-TV 


ISON 





How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 


The U. S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 


Simmons 


No. 1 LINK-LOCK —like No. 2 LINK-LOCK — 
features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rotating a nut that moves 
a sliding latch in and out of position. Up to 1500-Ib. 
pull-down pressure is available; the device carries 
up to 4000-Ib. tension. No. 1 LINK-LOCKS provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Sheet. 


SIMMONS FASTENER CORPORATION 
1751 No. Broadway, Albany 1, New York 


LINK-LOCK 
QUICK-LOCK 
SPRING-LOCK 


ROTO-LOCK 


FASTENERS THAT IMPROVE PRODUCTS AND REDUCE ASSEMBLY COSTS 
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This railroad runs better, will last longer 


One of the four variable voltage taps in a Type ZW Lionel 
lrainmaster Control, now made of .0150" thick Duraflex 
in spring temper. This temper in Duraflex provides the 
extra strength needed—with the same forming properties 
as conventional phosphor bronze in extra hard temper 


The New Superfine-Grain Phosphor Bronze 


with 3096 Greater Endurance Limit 
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Lionel switched fo 
for the hardest working parts of its 
Trainmaster controls 


Much of the fun of model railroading depends on the smooth, 
dependable performance of its controls. That’s why Lionel makes 
its Trainmaster controls tough, precision instruments 
guards their quality. 

Lionel had been using an ordinary phosphor bronze in the vital 
hard-working variable voltage taps. But they were troubled with 
fractures in forming the bends. To maintain their quality standards, 


constantly 


they considered using another alloy, at substantially increased cost. 

First, however, they tried Duraflex*, Anaconda’s new superfine 
grain phosphor bronze. The fractures were eliminated. The press 
room found the forming qualities of Duraflex excellent. The Trans 
former Department was pleased with the reduction in rejects, 
found the strength and resilience better. 

So Lionel has controls of superior quality — at no extra cost 
for Duraflex costs no more than ordinary phosphor bronze 

Duraflex, because of its superfine-grain structure, offers greatly 
improved fatigue resistance and formability It also has a finer 
smoother, harder surface, plus good electrical conducting proper- 
ties and high corrosion resistance. It is produced in sheet metal up 
to 0.062” thick and in wire up to 3/16” diameter. We will provide 
free samples for test purposes — specify gage and temper. Write 
The American Brass Company, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., New Toronto, Ont. eot 


*Trade Mark 
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Fine detailing, attractive color and finish, and 
good impact resistance in the DYLENE poly- 
styrene panels and grilles are a few of the 
features that make this Westinghouse air con- 

Molded by 
Worcester, Mass. 


ditioner a top value Worcester 


Moulded Plastics Co., 


Westinghouse makes sure... 
with DYLENE polystyrene 





Finely detailed lettering and design 


clean, smooth panel edges—attractive 


colors—glossy finish and resistance to 
impact. All of these qualities are found 
in the polystyrene panel and louvers of 
Deluxe Air 


They are notes of quality that 


the Westinghouse Condi- 
tioner. 
help this product live up to Westing- 
house's famous "You can be sure . . ." 
slogan. 
DvLENE polystyrene plastic was 
chosen as the molding material for se 
eral good reasons. It molds easily and 
sets up fast. DYLENE allows use of fine 


details such as the '!$-inch-high raised 


KOPPERS 
v 


Saes Offices: PITTSBURGH -+ 
LOS ANGELES * 


HOUSTON * 


lettering, and it resists cracking or chip- 


ping when the spring-held louvers are 
allowed to snap into position. DYLENI 
is colorful and has a finish that is attrao- 
tive to both touch and sight. No wonder 
it is used by one of the country's fore- 
most makers of appliances. You, too, 
can make sure with DvYLENE polystyrene. 

Koppers also produces DYLITE® ex- 
DYLAN’ 
polyethyl- 


pandable poly- 
ethylene and SUPER DYLAN 


For more information on any of 


polystyrene, 


ene. 
these four fine plastics, write to Koppers 
Company, Inc., Chemical Division, Dept. 


PE-116, Pittsburgh 19, Pennsylvania. 
9 Trademark 


NEW YORK + BOSTON +» 


SAN FRANCISCO -+ 


PHILADELPHIA 
In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 


ATLANTA 


CHICAGO 


KOPPERS PLASTICS 


DETROIT 








"STOCK ANSWER" 
to many a design problem 


ALLEN 
DOWEL 
PINS 


den 


P vip if 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor's 
stock. 


i i i ; SPECIFICATIONS 
Check the quick facts at the right and write directly 


° . . 4 Made from Allenoy heat treated steel. Surface hardness 
to Allen's Engineering Department for further tech 62-64, Rockwell C scale; core hardness 52-54. Case depth 


nical information. .010” to .020” depending on size. 
Single shear strength 160,000 to 180,000 p.s.i. 


Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max. 


Sizes: Diameters, 4%” to 1”. Lengths, %” to 6”. 

Two standard oversizes — .0002 for press fits between 
mating parts, or .001 for repair work, or holes machined 
oversize. 
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Control Problems ? .. . Consult CONTROL EXPERTS 


Textiles 


ontrol for Every EE 
Industry...Designed C> 


Petroleum 


by Allis-Chalmers (= 


Mining 


HE world's largest line of major industrial equipment is 

produced by Allis-Chalmers. In supplying equipment to Metal Producing 
all industries, Allis-Chalmers has been called upon to pro- 
vide every conceivable type of control ... STANDARD, Metal Fabricating 
MODIFIED and SPECIAL DESIGN ... in thousands 
of applications. This experience can help solve any or Machinery 


all of your control problems...when you specify 


Allis-Chalmers Control. Lumber 


For Expert Help With Your Control Problems... 

call your Allis-Chalmers representative. His recom- Food Processing 
mendations are backed by Allis-Chalmers special- 
ized engineering staffs . . . by complete research 
and testing facilities. 


Chemicals 


For further information call your nearby 
A-C office, or write Allis-Chalmers, General 


Cement 


Products Division, Milwaukee 1, Wisconsin : 
Automotive 


A-5203 


ALLIS-CHALMERS 
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GRAMIX vanes 
in Lzashoy "pump 


wear only .031' per 
ONE MILLION GALLONS 


The Gasboy Super “200” gasoline pump is manufactured exclusively for farms, fleets, and industry by 
W' m. M. Wilson's Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 
dependable. But, what naturally interests us and will interest you, as a manufacturer or designer, are 
the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 
after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 


around the inside of the housing a distance equal to 13,000 miles, or more than half way around the earth! 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 
job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 

parts are die-pressed to close tolerances, and need no machining. They are strong, 

they are self-lubricating. The many 

factors that make GRAMIX a useful 

material for so many different products 

fills a small book. For your copy 


of this booklet write us today. 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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[arpenter Stainless Tubing 
for Long Life! 


This unique type compact heat exchanger has found ready 
acceptance as a highly efficient and dependable source of hot 
air or gas at pressures up to 300 psi and temperatures to 
1200°F. Carpenter Stainless Tubing met every requirement of 
the manufacturer—superior strength at high pressures and 
temperatures, easy fabrication, uniform expansion, oxidation 
resistance and long, maintenance-free performance. That's 
why Carpenter Stainless Tubing is used exclusively for the 
Straight tube and coiled fin-tube bundles, both shown at 
right partially assembled. 


Any heat transfer equipment worth building or using is worth 
Carpenter quality. It costs no more... because all full- 
finished Carpenter Stainless Tubing meets the high and uni- 
form quality requirements for heat exchanger applications. 
And you are sure of getting the highest possible degree of 
perfection in Carpenter tubing because it must pass the most 
exacting and thorough non-destructive test ever applied to 
Stainless tubing. 


Call your nearest Carpenter Distributor or Branch Office to 


give your equipment the benefit of better-than-ever Carpenter 
Stainless Tubing. 


MEMBER Á The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y.—" CARSTEELCO 


. . o $ 
Stainless Tubing & Pipe *from BUSINESS WEEK of 


January 22, 1955 
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ALLEN-BRADLEY 











in STANDARD-DUTY 
| STATIONS 








THE CONTACT MECHANISM 
IS IN THE COVER! 


THESE 

ARE THE 
WIRING 
TERMINALS! 


Here's an entirely new idea in push button sta- 
tions—a wrap-around cover—with the contact 
mechanism part of the cover. Removing the cover 
exposes the terminals for instant and easy wiring. 
Strong, spring type, silver plated contacts con- 
nect the push button assembly in the cover with 
the terminals in the base. 

Matching ribs in the cover and notches in the 
terminal blocks assure that the wiring connections 
are always correctly made. A bakelite shield 


No skinned 
knuckles 


No cramped 
wiring 
space 


protects the contact mechanism and prevents 
careless wiring from interfering with the contact 
operation. Concentric knockouts are provided in 
both top and bottom of the heavy metal base 

You will want to know about this new standard- 
duty station because—it is good looking— it 
takes less time to install—it was designed for the 
convenience of the installation engineer. 

Let us show you a sample of this “brand new 
idea” in standard-duty stations! 





Bulletin 800 stand- 


ard-duty push 
button stations can 





be supplied with 
one, two, or three 
buttons, or as a se- 
lector switch. Also 
available with pilot 
light. Furnished 


1 enclosures. 


only in NEMA Type 





WW vewvy-vuty 


PUSH BUTTONS 


EW FLEXIBILITY! NEW ENCLOSURES! 


==> You can assemble any special Each button, selector switch, or pilot light is a self- 
Cs | heavy-duty station from a small contained unit which can be mounted in attrac- 


stock of standard push button, tive new enclosures. Standard enclosures 
De selector switch, and pilot light accommodate up to eight units, but 
9- components. There is no need enclosures can be furnished 
" to wait for long delivery of your for larger 
special stations. numbers. 


€ my 


Stations can be arranged for i = 
either vertical or horizontal . ihe 
mounting. Name plates can be ae NI ut fe 
rotated to any position, re- 

placed with any standard mark- 

ing, or removed entirely. 


. DATAA A 1o H 


Tm | 
NEW CONTACT BLOCK! | NW eontessne 


Operators, which mount on the contact block, are available 


Bulletin 800 heavy-dut : a 
eap vredy oh in many types, and push buttons come in various colors. 


buttons have the same molded 
contact blocks that have I 
proved so dependable in Bul- I ‘ i5 > 
letin 800T oiltight push buttons, 
although they are not them- 
selves oiltight. And all of them 
are equipped with double 
break, silver alloy contacts. 
Type AK2B flush head START Type DK6A mushroom head 
Above: View of contact block, button button 
showing terminals for normally 
open and normally closed con- 
tacts. Right: Contact block, 
with cover removed, showing 
stationary silver alloy contacts 
and pushrod carrying the 
moving contacts. 
Type PK16 pilot light with — Type EKTIB cylinder lock unit 
transformer 


9-56-MR 


B ALLEN-BRADLEY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. In Canada—Allen-Bradley Canada Ltd., Galt, Ontario 





NOTHING can equal Stainless Steel 


FOR EASY CLEANING. In this textile plant 


of W. J. Dickey & Sons, Inc., dyeing time 
and costs have been cut 50% with the use 
of Stainless Steel equipment. When colors 
are changed, tanks don't have to be boiled 
out. With its smooth, dense surface, Stain 
less can be cleaned easily and quickly 


FOR CORROSION RESISTANCE. The Norwich, N. Y plant of Norwich Pharmacal 
Company is a magnificent display of Stainless Steel. Shown here is a Stainless 
Steel filter, used to separate mother liquor from the solids of furoxone. Here, 
Stainless outlasts any other practical metal by two to one 


No other design material can match Stainless Steel in its combina 


tion of desirable properties: corrosion resistance, strength and FOR CONSUMER APPEAL. Now, just al 
hardness, beauty, cleanability and easy fabrication. When buying every housewife knows what Stainless Steel 
Stainless, remember that United States Steel offers the widest range 


i : : is. When she sees the Stainless tub in this 
of types, finishes and sizes available in the United States ; i G 
automatic laundry, made by Speed Queen 
Corp., Ripon, Wis., she knows that there 


v YF (NN v ^Y is nothing to corrode. She knows, too, that 
S S > TAI LE SS STEEL the Stainless tub will stay bright and clean 
U EJ te [ d 


and will last forever 


AF 


out 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 


UN I TE D STATES STEEL 


H * AMERICAN STEEL & WIRE DI 


MBIA-GENEVA STEEL DIV N, SAN FRAN * WA NA 


ALABAMA + WITED STATES STEEL PPLY DIV N, WAREN E DISTRIBUTOR . NITE 





The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 
of pioneering in petrochemicals, Enjay has built this new laboratory addition 


for application research and development exclusively in the polymer division 


With the latest technical equipment and top scientific talent, this new labo- 
ratory enables the Enjay Company to give the best possible product applica- 


tion service, as well as furthering Enjay's own product research program. 


High speed electronic data processing equipment helps the Enjay scientists 
solve your compounding problems in record time. In developing new products, E U T Y L 
or improving old ones, call on Enjay for top-notch assistance. Contact your 


Enjay representative for further information. 


Enjay Butyl is the super-durable rubber 


Pioneer in Petrochemicals vith outstandi? 


abrasion « tear « chipping + cracking + 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. ozone and corona « chemicals * gases 


Other Offices: Akron - Boston * Chicago - Los Angeles - New Orleans: Tulsa «+ heat + cold «+ sunlight + moisture. 


resistance to aging » 
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NS TORRINGTON “ETY 


— ' 
can make your 


P ~~ 
« A Z 4 - precision metal parts ASZ 


faster, better and for less \ SS 


than you can make them 


or buy them elsewhere 


UNİ 


These are typical of parts that Torrington produces daily by 
the hundreds or millions. If you use similar small precision z 
parts, mail the coupon today for the Torrington Small s 
Precision Parts condensed catalog. Even better, send a sketch, s 
blueprint or sample part. We will give you a prompt A 
* 


talo 
: à i A (9 
quotation which will mean substantial savings to you. (\-? 
De. Name———_ 
(D> THE TORRINGTON COMPANY Tile. ——— 
; Specialties —— 


* 
a 
" n€— 
Street, T OE omo 
treet, o d : ; s 

Address — - 
TORRINGT ONNI PA ETAL PARTS | 5 

«P oe 2 


Zone—— 
Oly————— 
Makers of Torrington N: — Bearings 


" 
asant 
oe ee 

et 
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SOLVES MANY REDUCER MOUNTING PROBLEMS 


This trademark 
stands for the 


Mounting finest industrial 


FOOTE B RO S. N E Supports gears made 


Unit 


One base supports both speed reducer and motor in this simple, practical 
and foolproof mounting system...Now you can use standard N.E.M.A. motors 
and make change-overs in minutes —reducing both costly down-time and 


motor inventory. 


Line-O-Power motorized drive solves many old problems ...and opens new 
fields of advanced design for new applications. Available 1-75 H.P.for all Service 
Classes —Horizontal, Vertical, and Vertical Extended with Foot or Flange mount- 


ing-—Double or Triple Reduction units available in Ratios from 5.06:1 to 238:1. 


Write for your 
Line-O-Motor 


Catalog today 
FA 


P n) " uy a 
Gellir bwer /ranomusciwn ‘hough Goller Lear 
454$ S. WESTERN BLVD., CHICAGO 9, ILLINOIS 


(Dept. w 





Jesigner Nathan Roop 
— talks plastics: 


“Tn the early days, we felt that plastics could be used to create anything 

at all. Today, we have more practical knowledge of what we can do best 

and how,” states Nathan W. Roop, Chief Designer, Columbus 

Plastics Products, Columbus, O. “Originally, many people were rather 

Y unfair to plastics. Metal dents, and glass breaks . . . yet the public, ac- 
- customed to this over the years, has learned to accept the limitations 
innate in certain materials. Plastics, on the other hand, were expected to 
be absolutely perfect! This means that we have had to achieve more 
within our marketable forms than manufacturers in other materials. The 
fact that we have done so, despite unreasonable expectations, is proven 


by the industry-wide expansion that has taken place." 


Mr. Roop designed the Lustro-Ware Step-On Can shown here. This 
item won the "Best of Competition" award in the 1956 Koppers Annual 
Design Competition. In the past seventeen years, he has played a major 
role in designing and producing nearly three thousand different molded 


plastic parts. 


"One of the factors responsible for advances in the plastics field can 
be traced to demands by housewives for particular items." Roop felt 
that, "Another factor is the tremendous advances made in composition 
of plastic material. Once limited to acetate and butyrate, we now have 
high-impact styrene, polyethylene, and other compounds which have en- 


abled us to turn out a wider range of superior products.’ 


Koppers furnishes the plastics industry with these four fine plastics 
DyLAN® polyethylene, SUPER DyYLAN* polyethylene, DYLENE® polysty- 
rene and DvLiTE* expandable polystyrene. For more information on any 
of these plastics, write to Koppers Company, Inc., Chemical Division, 
Dept. PE-116, Pittsburgh 19, Pennsylvania 


wr P 4. KMOBPPERS 
PLASTICS 


Sales Offices: PITTSBURGH + NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
CHICAGO ° DETROIT . HOUSTON ° LOS ANGELES « SAN FRANCISCO 


In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 


SEAMLESS POLYETHYLENE 
STEP-ON, LID-RAISER STAY-OPEN HINGE INNER BUCKET 
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265 Westinghouse warehouses 


stock the //fe-//nestarter ... 


Here it is. The most advanced starter on the market. And it's ready 
for immediate shipment. Available in a uniform and complete line 
backed by Westinghouse application and service facilities. The 
Life-Linestarter* is the starter you can install and forget. 

Among its outstanding features are De-ion* arc quenching and 
the exclusive knife-edge bearing design which greatly reduces fric- 
tion and wear. You are assured of long life, ease of installation and 
maintenance, and instant, positive motor protection. 

Get this magnetic motor control by calling your Westinghouse 


sales engineer and placing your order. Call him today. *Trade-Mark 
J-21929-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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SLICK, QUICK WAY TO KEEP A PRODUCT SAFE 
AND SOUND IN PROCESS, STORAGE AND TRANSIT 


JUST PUSH THEM IN OIM e MADE FROM STUFF 
br à _ THATS ESPECIALLY TOUGH 


age STANDARD | \carsa rwes ror Jj 


ELECTRICAL 
OR PUSH THEM ON TAPEREO DESIGNS FLXTU 


Tapered CaPlugs can beused. — SN AND 300 
c wm. À STOCK SIZES 
in fittings... save u 
to b00% in labor costs” FOR EVERY E Pusat 
common chemical reagents, acids 
and solvents. . will not collapse, 
Chip, break or shred 


"ust CAPS 
epipt CAPS 


: * PROTECTORS 
ESPECIALLY KIND E bows 
TO THREADS AND - Lad son more 


POLISHED SURFACES ~ j j «PIPE PLUGS 


IPPING 
* PROTECTORS 


GVE A PRODUCT 
“BUY APPEAL” 


CAPLUG engineering, research, _. Toul 
and warehouse facilities 
expanded to meet growing 


demands of thousands the customer with the steps 
of industries a u gs taken to protect the equipment 


GET THIS FREE “SEE-FOR-YOURSELF” 
ASSORTMENT BY MAILING THIS COUPON 


CaPlugs impress 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2205-9 Elmwood Ave, Buffalo 23, N.Y. 


Mail a free assortment of CaPlugs, literature and 
prices to us immediately without obligation 


TITLE 
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OPTIONAL FRAME MOUNTINGS 
There's no need to change product design 
to use new NEMA frame sizes. A. O. Smith 
gives you frame mountings drilled to old 
and new specifications, 


DRIP-PROOF CONSTRUCTION 


Motor can be mounted in any position... 
drip-proof thru 360^ cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes. 


PRE-LUBRICATED BEARINGS 


Shielded bearings assure protection 
against over greasing . . . provide even 
load distribution under all working 
conditions . . . quiet operating. 
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A. 0. Smith integral hp motors 


'* Always clean 


x Easy to service 


HE secret of the totally-enclosed switch assem- 

bly is a sealed pocket in the end bell of the 
motor...a recess designed specifically to house 
the entire switch and actuator assembly. The 
pocket is then sealed with a cork-lined cover to 
prevent any type of dirt, dust or other foreign 
matter from ever coming in contact with these 
critical parts. 

Service is a cinch. Because of the proven sim- 
plicity of the A. O. Smith switch design, service, 
even without the separately sealed feature would 
be practically nonexistent. Each switch is indi- 
vidually adjusted to the precise setting for long 
life and best electrical performance. As a result, 
it's almost impossible for contacts to burn out. 

When you specify A. O. Smith integrals, you 
get motors that are application-engineered to 
match your particular product design. There's no 
need to adapt your product to the design limita- 
tions of conventional motors. 

And remember — for your design or speed re- 
quirements, there's an A. O. Smith integral hp 
motor available to power your products. Integrals 
are built in a single-phase (1 thru 74% hp) and 
polyphase (1 thru 150 hp) .. . in various speeds 
and frequencies .. . choice of frame mountings 


for either old or new NEMA dimensions. . . C 
and D flanges or special flanges as required. 
Produced by one of America’s great industrial 
concerns, these motors are backed by a national 
network of 270 strategically located factory serv- 
ice stations. There’s one near you—ready to provide 
24-hour service on all parts and service orders. 


For more information on A. O. Smith 


integral hp motors, write for new Bul- 
letin No. EM156. 


7 
A 
Through research "SW... La better way 


e * 
3 2 ABP Aes 
ELECTRIC MOTOR DIVISION 
TIPP CITY, OHIO 


Internatio Division: Milwaukee 1, Wisconsin 


application-engineered to match your product requirements 


2y 


FULL-ROTATING CONDUIT BOX DYNAMICALLY-BALANCED ROTOR CONTROLLED THRU-VENTILATION 
Can be set at any angle. Designed to Assures continuous, vibrationless, trouble- Cooling system designed for high-volume, 
save motor space and speed installa- free performance and maintains long bear- low velocity air for maximum heat trans- 
tion. Loosen only three screws to ro- ing life. Indestructible laminations are fer. Temperature held to absolute minimum, 


tate conduit base, high-quality silicon steel. 
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assuring longer insulation life. 





NEED ANY OF THESE FINISHES? 


ELLE d Mai ior Md 


GET AMERSTRIP! 


Why buy Amerstrip? Simply this: it brings you a finish 
tailored to your needs. High quality Amerstrip will minimize 
reject problems and improve the finished product. These are 
the best reasons, but not the only ones, for choosing Amerstrip 
cold rolled strip steel. 

The metallurgical care that goes into making the Amer- 
strip, the even temper that goes with every shipment, also help 
you cut rejects and costs, help you make steadily improved 
products of steel. 

Amerstrip comes in the widest available range of analyses, 
sizes, and finishes. You can get it embossed, coated, or in any of 
the standard finishes. 

Specify Amerstrip. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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I 
2% Minimum 


15 
4;$ Maximum 


Bottom 
View 


he 23 +124 
Model 300 Auxiliary 


POWER UNDER CONTROL 


IA Dio. — 4 Holes 


17 
64 Dia — 4 Holes 


Heres a Motor Looking for Work 


The newest in the line of Merkle-Korff 
fhp geared motors is the model #300 
shown above. This unit, in continuous 
duty service, will deliver up to 300 Ib 
in. torque, yet it fits in the palm of 
your hand. The motor is ideally suited 
for applications requiring the operation 
of heavy cams, cranks or gears mounted 


directly on the motor shaft 


A typical torque table is shown below. 
This table shows no-load speeds for 
uni-directional shaded pole induction 
motors. The loads are the maximum 
under which the motor will start and 
operate continuously without over load. 
The range of speeds shown are repre- 
sentative of those most commonly used. 
If the maximum rated torque is re 
quired at speeds greater than shown, 


EDWIN M. BOND 
Box 333, Rumson, N. J. 


Novemlx 


modifications can usually be made, or 
the unit can be furnished at speeds as 
low as 1 RPH or slower 


This model #300 is only one of a long 
and varied line of Merkle-Korff fhp 
geared motors. They range in speed 
from 800 RPM down to any fractional 
RPM required. Merkle-Korff motors 
can be furnished either with induction 
shaded pok motors, or with synchro- 
nous, reversing, series, or shunt wound 
motors. These motors are furnished in 
a wide range of horse power ratings 
the output shaft 


depending upon 


torque requirements 


Merkle-Korff engineers will assist your 
design staff in specifying the unit best 
suited to your requirements. 


219 NORTH MORGAN STREET 


RALPH D. EARNEST ASSOCIATES 
12818 Puritan Ave., Detroit 27, Mich. 


TORQUE TABLE 
MODEL 300 


stator thickness 


~=—-NNWWAUO WO 


60 Ib. in 

75 
100 
120 
150 
170 
200 
240 
300 
300 


CHICAGO 7 - 


HENRY F. KAELIN 
1412 S. Los Angeles St., Los Angeles 14, Calif. 


ILLINOIS 
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CAL APPROACH TO HEALTHY 


THE IMPORTANCE OF CONTROLLED 
PRESSURE IN PLASTICS MOLDING 


Recent developments in controlling plastics pressure have made it now possible to mold 
large, complex shapes, such as the radio cabinet, refrigerator liner and luggage end caps. 


The disposable cup exemplifies the uniform 
quality product now demanded of materials 
and processes in fully automatic, high- 
speed molding. These cups were molded 
from Styron 689, a new general purpose 
formulation with greatly improved proper- 
ties of easy flow. 
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AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
TYRON 666 
TYRON 665 (Extrusion) 
N 688 (Easy Flow) 
RON 689 (Easy Flow) 


HIGH IMPACT 
RON 475 
RON 429 (Extrusion) 
N 777 (Medium Impact) 
N 440 (Heat Resistant) 
480 (Extra High 
Impact) | 
HEAT RESISTANT | 
683 
700 


————————— 


A CONTINUING REPORT 
Results of Dow Plastics Technical Service 
research will appear in these pages from 
time to time. For a complete summary of 
Dow products and services, write: THE 
DOW CHEMICAL COMPANY, Midland, Michi- 
gan — Plastics Sales Department PL 429G. 
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INJECTION MOLDING RESEARCH 
SHOWS WAY TO BETTER TECHNOLOGY 


In the continuing Plastiatrics studies 
under the direction of Dow Plastics Tech- 
nical Service, one of the most rewarding 
areas of investigation for meeting more 
exacting needs today has been in the 
control of plastic 8 pressure. 


Beginning with the remarkable results of 
the early “pinpoint gate”, considerations 
for equalizing pressure distribution in the 
molding system have assumed greater im- 
portance. Mechanical aids, such as the 
“free-flow” and "ball-check"' nozzles, were 
adopted. Thermal studies on the effect of 
mold heats have made die temperature 
control units commonplace. Later findings 
that pressure control is directly related to 
the accuracy with whic h granules are fed 
to the heating cylinder led to the adoption 
of weigh feeders and pre-plasticizers for 
top efficiency. 


Currently, the heating cylinder itself is a 
subject of widespread investigation for 
better conservation of pressure. Studies 
point to the fact that more efficient de 
signs will greatly improve performance of 
the molding process. Meanwhile, at Dow 
the size, shape and treatment of plastic 
granules to conserve pressure loss have 
become important considerations in their 
manufacture. In Styron® (Dow polysty 
rene) alone four different granulations are 
offered with or without surface treatments 
to rovide the molder unparalleled ver 
satility in meeting design requirements. 


The practical benefits of 
Plastiatrics studies, such as those on 
rssure control, result in leadership. 
In Dow plastics you will find the better 
quality of materials more meaningful 
because they are realistically designed to 
perform for you. Ask for your copy of 
“Injection Molding Research Today and 
Tomorrow” or get in touch with your 
Dow representative for more complete 
information. 


continuing 


you can depend on 
DOW PLASTICS 
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Power and P 


Machining 200-ton workpieces at closely 
regulated speeds over a wide range 
demands precise control. To obtain 
it this giant lathe relies on d-i 
General Electric 


power 
supplied by Speed 
Variators 

Combining Power and Precision, it can 
handle jobs 55 feet long, 12 feet 


diameter and weighing 200 tons. It is 
one of the heaviest and most powerful 
lathes ever built in America. 

Versatile D-c Power is obtained from the 
compact Speed Variator power unit in 
stalled near the lathe. Containing the 
motor-generator set and controls in a 
single cabinet line-up, the power 
supplies direct current for the 200-1 
drive motor. 

Finger Tip Control, permit 
ator to easily set and h rotating 
speeds, is provided by a conveniently 
mounted push-button station. The ac 
curate control of the speed assures 
mirror-like surface finishes 


recision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


choice of speeds provi 

for handling work 

diameter. 

Controlling Heavy or Light Loads with 
precision and accuracy is characteristic 
of General Electric Packaged Speed Var 
iators. Providing stepless, motor speed 
control over wide ranges, these drives 
are tailored to your particular appli 
cation by General Electric engineers 

A General Electric Sales Engineer wou 
like to help build this precision 
your machines. Why not ask him to call? 
Direct Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania 3 
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Reduces ship roll up to 90% 


First commercial installations of the 


Sperry Gyrofin are on the Matson liners, Mariposa and Monterey. The 


design calls for strong, corrosion-resisting Inco Nickel Alloys at key locations 


“K” Monel hinge pin . 


overlay (welded with “140” 


.. Monel nickel-copper alloy spacer rings . 


Monel 


.. Monel 


Electrode) on flap control surfaces. 


Sketch at left shows the tilting range of the underwater fins that keep a 


ship steady. One fin extends from each side of the hull amidships. 


“K” Monel allows sea water lubrication 
in new Sperry=designed Gyrofin 


See the flap on the fin above? 


It’s a key part of the Sperry Gyro- 
fin® Ship Stabilizer, a new invention 
to keep ships steady in heavy seas. 


Designing the flap hinge posed two 
problems for Sperry engineers. 


First ... high strength. A hinge 
pin was needed that could take its 
full share of 3,000 foot-tons of anti 
rolling moment. 


Second ... positive lubrication 
Almost instantaneous response to 
computer instructions is required... 
fin (and flap) sometimes change di- 
rection every two seconds. But how 
could the hinge area be sealed off 
and lubricant supplied? 


A “K” Monel age-hardenable nickel- 
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copper alloy hinge pin solved Sper- 
ry’s first problem ... by-passed the 
second. 


This rod, 4 1/2-in. dia. by 15 ft. long 
is strong enough to hold the flap 
firmly in position as it withstands 
the battering force of ship and sea. 
And the exceptional corrosion resis- 
tance of “K” Monel permits use of 
sea water as a lubricant...eliminates 
the need for a sealed hinge! 


Designing parts for operation 
in corrosive media? 

Or for other destructive service con- 
ditions? Investigate the Inco Nickel 
Alloys. Their properties and appli- 
cations are described for designers 
in a helpful booklet . . . "Standard 
Alloys for Special Problems.” A post- 
card brings your copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Kco NICKEL ALLOYS 
ANCO, 


Monel* * "R"* Monel * "K"* Monel * "KR"* Monel * "S"* Monel 
Inconel* * Inconel "X"* * Inconel '"W"'* * Incoloy* * Incoloy "T''* 
Ni-o-nel * Nimonic* Alloys * Nickel * Low Carbon Nickel * Duranickel* 
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«Stress raisers" eliminated 
by Link-Belt LXS chain design 


Large pins, bushings mean ample 


LXS “FULL-ROUND” DESIGN 


d D 


"Full-round"" pitch holes 
. no sharp corners 


"Full-round" pin 
i 
— ÀÀ 


*'Full-round'" bushing 


"FULL-ROUND"' DESIGN eliminates stress concen- 


tration points. Heat treatment of all parts adds even 


greater strength and 
steels 


strengths... 


values and low 
and assures uniformity 


extra wear life to selected 
Accurate control of these processes avoids 
brittleness, poor wear 


tensile 


LXS especially popular for 
exposed drives, high impacts 


Link-Belt LXS chain is the 
long-life answer for exposed 
drives, abrasive and high-im- 
pact conditions. Its large, live 
bearing area reduces cutting 
action of abrasives because 
load is spread over a broad 
area. 


Product Engineering 
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For help with any 

hain problem call 

your nearby Link- 

Belt office. Send 

for 342-page cat 
alog 950 covering 
the complete line of 
standard Link-Belt 
products for conveying 
and power transmission 


LINK-BELT COMPANY: Fxecutive 


live bearing area for long life 


For long life under severe 
conveyor and drive condi- 
tions, Link-Belt LXS chain 
provides extra strength, in- 
creased wear resistance and 
wider application flexibility. 
This fabricated steel roller 
chain incorporates many ad- 
vanced design and manufac- 
turing refinements, resulting in 
superior ruggedness and ac- 
curacy 
Eliminate weak points 

“Full-round” design does away 
with stress concentration points 
most frequently subject to 
failure provides maximum 
live bearing area between pin, 
bushing and sidebars. As a re 
sult, stress is distributed even 
ly, increasing chain life. 

Pins and bushings are ac 
curately sized for controlled 
press fit, preventing rotation 
in sidebars. Made from se- 
lected bar steel, sidebars are 


carefully machined for proper 
pitch hole size and for main- 
taining firm, tight press fit of 
pins and bushings. This assures 
close control of pitch and 
proper chain length after as- 
sembly 


Hardening extends life 


Another Link-Belt long-life 
extra is the controlled harden- 
ing of selected steels used in 
the manufacture of LXS chain 
Pins, for example, are made 
from a tough steel, specially 
treated for high strength in 
shear and for maximum wear 
value. Bushings are properly 
hardened to shrug off shock 
and resist wear 

Rollers are accurately ma- 
chined to assure proper oper- 
ating clearances and free-roll- 
ing action. Controlled harden- 
ing gives them the necessary 
resiliency and durability. 


LXS chain provides extra strength, 
wear-life for heavy-duty conveying 


Link-Belt LXS chain has real 
stamina—as shown in this 
conveyor application for han- 
dling 1000-pound, 40-foot 
lengths of steel pipe. Thanks 
to accuracy of pitch and at- 


CHAINS AND 


Offices, Prudential Plaza, Chicago 


tachment spacing, plus close 
matching of multiple strands, 
LXS has the added strength 
and wear life for the extra-long 
conveyors so popular in to- 
day's move to mechanization. 


SPROCKETS 


To Serve Industry There Are 


Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in Al! Principal 


Cities. Export Office, New York 


7; Canada, Scarboro (Toronto 13); 


Australia, Marrickville, N.S.W.: 


South Africa, Springs. Representatives Throughout the World. 
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Goodrich) RIVNUTS 


save time, cut costs by eliminating 
welding, tapping, cleaning 


B. F. GOODRICH RIVNUTS cut costs and speed 
assembly by prov iding a firm, accurate nutplate in 
one operation! 
This fastening job on Warner & Swasey's Multi- 
Purpose Gradall used to take five operations. Oil reser- 
voir housings had to be detoured from the assembly 
e line to weld four nutplates on the inside. Then they 
were drilled, tapped and cleaned before the cover could 
Phe o n be attached. By switching to Rivnuts, welding, tapping 
d and cleaning were eliminated 


517: GASKET -— 


Now one worker installs Rivnuts from one side in 
OIL seconds. Assembly flow is straightline. Fastening time 


RESERVOIR is cut in half. 
HOUSING B. F. Goodrich Rivnuts have speeded up thousands 


of fastening jobs and eliminated costly steps. They can 
8] ) ) 


+ + 
pu 


(oU 


do the same for you. Get more information or engi- 
neering help by writing: Rivnut Sales, B. F. Goodrich 
Tire & Equipment Company, a Division of The B. F. 
Goodrich Company, Akron, Ohio. 


Y 


RIVNUT 


Ax 
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OLD WAY WITH RIVNUTS 
"yv 


E 


1 Weld 4 nut plates to inside 1 Punch holes in housing [^ i 
of housing y» 


a 
2 Insert Rivnuts and upset e t 
2 Drill 3 Attach cover with bolts n 
3 Tap L 3 


4 Clean 


5 Attach cover with bolts 


is do 
Ti. 6 


HOW RIVNUTS PROVIDE AT LEAST 6 CLEAN we p WV B à T 
THREADS IN ONE SIMPLE OPERATION: 
THE ONLY ONE-PIECE BLIND RIVET WITH THREADS 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
WITH and TO. Explains con- 


struction, simplicity of installa- 
] Rivnut is threaded 2 Tool lever operates 3 After upset, Rivnut tion. Get your free copy by writ- 


onto pull-up stud of pull-up stud forming threads are still clean ing to: The B. F. Goodrich Co., 
heading tool, then a bulge in the Rivnut and intact, ready for Dept. PF-116, Akron, Ohio. 
inserted shank screw attachment. 
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New fiber gasket takes heavy loads 
with minimum bolt-torque loss 


COMPRESSIBILITY N-820. less compressible than 
other Accopac materials, is recommended for heavy 
duty applications where flange pressures will be 2000 


psi or more and temperatures do not exceed 250" F. 


With Armstrong N-820 Accopac®, you can handle sealing jobs 
at high flange pressures even where temperatures at the gasket 
line go as high as 250° F.—conditions under which ordinary 
plant-fiber gaskets would permit serious loss of bolt-torqu 
Field experience with N-820 Accopac shows that it has a 
maximum torque loss of 10-1575. This unusual performance 
often eliminates the need for re-torquing bolts in order to 
maintain the desired bolt pressure 
N-820 is made by a patented Armstrong process in which 
cellulose fibers are beater-saturated with a non-volatile latex 
binder. The result is a dense, crush 
resistant material which has excellent 
torque-retention characteristics 
For more information on N-820 Acco 
pac, write Armstrong Cork Company, 
7011 Irvin Street, Lancaster, Pa 


(Armstrong AccoPAC 


..» used wherever performance count 








[arpenter +++ ploneering in improved Tool, Alloy and Stainless Steels through continuing research 
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When Precision Equipment Must Behave at Varying Temperatures... 
Take Advantage of [arpenter High Nickel Alloys ! 


A specially-engineered steel in Carpenter’s complete 
line of high nickel alloys is guarding the accuracy of 
watthour meter performance in all’ kinds of weather. 
Its use covers a wide range of electrical equipment such 
as watthour meters, voltage regulators, 


speedometers 
and aircraft tachometers. 


This alloy, Carpenter Temperature C ompensator “30”, 
is produced by specialists under strict quality controls. 
It is another example of how Carpenter’s pioneering 
role in producing specialty steels to meet special appli- 
cations works for you in your effort to build better 
products at a reasonable cost. 


And ‘Temperature Compensator “30” is but one of 


The Carpenter Steel Co., 117 
Export Department: The Carpenter Steel Company, Port Washington, N. Y 


“extremely sensi 
tive” alloys in this line respond to very weak electrical 
currents . . . permitting you to design smaller, lighter 
weight units. Still another Carpenter High Nickel Alloy 
assures precision product performance with practic: illy 
no size change through temperature ranges up to 400^T 


many Carpenter specialties. Other 


Take this step for product improvement, now: Write 
on your company letterhead for detailed information on 
Carpenter Temperature Compensator, Low Expansion, 
High Permeability and Glass Sealing Alloys in such 


forms as strip, wire, bars, tubing and forging billets. 


high nickel alloys 
W. Bern St., Reading, Pa. 
-"CARSTEELCO" 
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Belt vibration is a design headache . . . 
eliminate it by specifying Veelos! 


J This test proves Veelos V-belts 
Ë eut vibration up to 90% 


Why chance running into vibration troubles when Veelos 
V-belts stop belt vibration before it starts. Particularly in 
designing for air conditioning, ventilating, refrigeration and 
precision equipment where belt vibration and noise are 
costly factors . you owe it to yourself to see the Veelos Vi- 
bration Test (above), before you specify. This test proves 
Veelos cuts vibration up to 90% over any belt you're using. 
The vibration story can become a big factor in selling your 
machines. With Veelos Belts you assure your customers of 
less bearing wear, less spoilage and less downtime 


Veelos allows you complete 
design freedom, too! 


With Veelos you fit the belt to the drive, not the drive to 
the belt—because Veelos is adjustable to any length. You 
can use outboard bearings to advantage because Veelos is in- 
stalled easily without dismantling any part of the machine. 
With Veelos you need not design for belt adjustment—no 
idler, no slide rail or any other belt-tightening device is 
needed. Simply add or delete links; that’s all; no tilting or 
moving motors. A 15 minute demonstration shows you the 
many advantages Veelos offers. 


M.M.& B. Co. 1956 


€» Specify Veelos for a 
4- smoother-running drive 


Ordinary V-belts have varying spots of density, due to their 
construction, which throw them out of balance. Veelos Belts 
are absolutely uniform; every stud and link identical: every 
foot of the reel is perfectly balanced. The beveled links, the 
machine-cut sides add up to better vibrationless performance. 
And by specifying Veelos, you're doing yourself a big favor 
oe because your customers will be more pleased with the 
added efficiency of your machines. Your Veelos salesman can 
give you proof that Veelos outpertorms any other \ belt, by 
test, right before your eyes. 


Sere rr —ÀÓ 


For free vibration demonstration 
and Veelos Data Book write to: 


pire MANHEIM 
LINK Y-BELT 


Manufacturing & Belting Company 
207 Stiegel St., Manheim, Pa. 
Veelos is known os 
Veelink outside U.S.A 


"Industrial Belt 
Specialists Since 1911” 





New trends and developments 
in designing electrical products... 


General Electric thermistors and Thyrite* varistors have unique 


properties that apparently contradict normal 


electrical laws. 


Here's how they can be harnessed to improve your product. 


General Electric thermistors and 
Thyrite varistors are ceramic-like 
semiconductor resistance materials. 
Each has unique properties — appar- 
ently disobedient to normal physical 
laws —that enable it to perform 
tasks in electrical and electronic cir- 
cuits which otherwise would require 
costly, complex components. 

The distinguishing feature of 
thermistors is their thermal sen- 
sitivity. Thermistors have large neg- 
ative temperature coefficients of 
resistance (ie. their resistance de- 
creases tremendously when heated, 
instead of increasing slightly like 
other materials). 

Thyrite varistors, on the other 
hand, are voltage-sensitive. Contrary 
to Ohm's law, a current through a 
Thyrite varistor varies as a power 
of the applied voltage (i.e., doubling 
the voltage through a Thyrite var- 
istor can increase the current from 
15 to 25 times, instead of the normal 
2 times). 

The applications based on the 
unique properties of these materials 
are almost limitless. In general terms, 
thermistors are used in the detection, 
measurement, and control of minute 
energy changes; Thyrite varistors 
are used to protect, stabilize, and 
control circuits. 

To give a clearer understanding 
of the ways thermistors and Thyrite 
varistors can be applied, here's how 
they have solved two of the electrical 
engineer's most vexing problems 
temperature compensation and surge 
suppression. 
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FIGURE ! — Typical thermistor 
temperature-compensation circuit 


The resistance of a conventional con- 
ductor is so affected by ambient 
temperatures that steady current 
flow cannot be maintained. For ex- 
ample, as the temperature of copper 
swings from —60° C to +80° C, the 
resistance increases 53% 


However, when the copper is com- 


from the total average resistance at 
25° C is only 342% — despite the 140 
swing in temperature. 

In the circuit in Fig. 1, the ther- 
mistor’s negative temperature co- 
efficient of resistance offsets the 
positive temperature coefficient of 
the copper to stabilize current flow. 
In other circuits, thermistors can be 
utilized for signal and warning de- 
vices, sequence switching, and other 
time delay applications, because of 
the inherent thermal inertia involved. 
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FIGURE 2 


surge voltage suppression circuit 


Thyrite varistor 


Sudden interruptions of inductive 
circuits cause surge over-voltage, 
arcing, and high-frequency oscilla- 
tions — all of which can cause trouble. 
The circuit in Figure 2 shows how a 
Thyrite varistor can be connected to 
hold these effects within safe limits 
With the Thyrite varistor out of 
the circuit, the surge voltage caused 
by interruptions of the current may 
rise to 9 times applied peak voltage 
(Oscillogram, Figure 3) 


FIGURE 3 


But with the Thyrite varistor in the 
circuit, (Figure 4), the surge voltage 
is limited to less than 3 times the 
normal applied peak voltage. 


FIGURE 4 


The Thyrite varistor draws negligible 
current at rated voltage, yet offers 
sufficiently low resistance at the peak 
current to limit the surge voltage 
to a safe value and to reduce arc- 
ing. Also, the Thyrite varistor quickly 
discharges circuit energy by provid- 
ing increasingly higher resistance as 
the inductive current decays 

If a linear resistor were used to 
provide the same voltage suppression 
level, it would have to draw a cur- 
rent equal to more than 30% of the 
inductive element current. 

In addition to surge suppression, a 
Thyrite varistor can be used as a 
nonlinear resistance parameter, a 
potentiometer, and a frequency 
multiplier. It can also be used as 
a bypass resistor to protect per- 
sonnel and equipment from circuit 
faults. 

Technical literature giving com- 
plete data on properties, applications, 
sizes, and shapes of G-E thermistors 
and Thyrite varistors is available. 
And, for the experimenter, there are 
two engineering test kits on each. 

To obtain kits, literature, or the 
assistance of a General Electric 
Engineer on your problem, write: 
Metallurgical Products Department 
of General Electric Company, 11127 
E. 8 Mile Road, Detroit 32, Michigan. 


Progress /s Our Most /mportant Product 


GENERAL QD ELECTRIC 


thermistor, the maximum deviation *R 


pensated with a properly selected 
egistered trademark of General Electric Company 
122 Product 
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Fe edt ee Deadhead 


PACKARD ELECTRIC Because this motor was 


FHP MOTORS 


this dryer is built better at lower cost! 


Packard Electric direct factory power and torque—for its job. developing new motors. And as 


sales and engineering contact con- 
sistently pays off. In this case it 
did for a dryer manufacturer. 


motor 
custom-tailored to dryer require- 
ments 


The payoff came in a 


not merely a con- 
veniently adapted motor. This 
means that the motor has the 


exact characteristics—speed, 


Because of that, it could be ad- 
vantageously priced. 


What’s more, it can be supplied 
with power supply cord already 
attached—complete and ready for 
installation. This results in still 
more savings. 


Packard Electric research and 
engineering teams are busy today 


always, our objective is to enable 
customers to produce better, lower 
priced products in the future. 


Packard (Electric 
Warren, Ohio | 
Division of General Motors 





NEW-a complete line of 
socket screw products 


HOW NYLOK* LOCKS: 
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BEFORE ASSEMBLY. The nylon pellet projects slightly beyond mole AFTER REMOVAL. "Plastic memory" of pellet has expanded impressed 
threads. When assembled, female threads will be impressed into it. Pellet fhreads to greater diameter than screw threads. Screw can be used 
locks effectively whether the screw is seated or not. repeatedly. In use, "memory" keeps threads tightly locked 
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self-locking UNBRAKO 
that won't work loose 


They simplify design and 
save production time 


UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking. 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 

You save production time when you build 
products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 

Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz- 
ing on mating threads. They successfully 
withstand temperatures from —70? to 250?F. 


And. on properly seated screws. the pellet Socket pressure plugs. Standard Socket set screws. All standard point 
, 3 ; sizes Ve to 1% in. types. Standard sizes #6 to ] in. 


Socket head cap screws. Standard Socket shoulder screws. Standard 
sizes + 6 to 1 in. sizes V4 to JA in. 


acts as a liquid seal. 

Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 
distributor. Technical data and specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL CoO., 
Jenkintown 28, Pa. 


* T. M. Reg. U.S. Pat. Off., The Nvlok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


Flat head socket screws. Standard Button head socket screws. Stand- 
JENKINTOWN PENNSYLVANIA sizes $6 to % in. ard sizes 6 to % in. 


Product Engineering November, 195¢ 125 





How do we decide— 


which part should be made of metal powder? 


We ask: How will it be used in the end product of 
which it will be a component? What are the loads, 
tolerances, and shape of the individual part? How 
will it be lubricated? Are there any special require- 
ments such as hardness and finish? Do the 
quantities justify tooling costs? 

These are the questions that were answered before 
any decisions were made on the parts shown above 
—both of which are made of metal powder. 


Moraine Products also produces: Moraine 


brake assemblies, master cylinders, wheel cylinder: 


Power 


Because Moraine Products can draw upon a wide 
range of experience with many different mass 
production processes and their applications to 
specific problems, our judgment on these questions 
can be considered sound. When we recommend 
metal powder, it is because we are convinced, in 
our own minds, that it is the material and the 
process best suited for the job the specific part 
must do. 


Brakes 
, and parts- 


Delco hydraulic brake fluids, 
Moraine friction materials — 


Moraine-400 and M-100 automotive engine bearings —self-lubricating bearings and porous 
metal filters —rolled bronze and bi-metal bushings. 


Another General Motors Value 


ANE Sna 


Division of General Motors, Dayton, Ohio 
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Examples of wire, tubular wire 
braid, flat braid, tape, rope and 
strand developed and produced by 
National-Standard for use in tires, 
power belts, conveyor belts, hoses 
and other wire-in-rubber products. 


How product "X" might be improved 


e Whatever you make, from cheese slicers to electronic 
brains, chances are wire of some kind in some form en- 
ters into your product make-up. Maybe it isn't special 
wire. Maybe it should be! In either case it is in this area 
that National-Standard service might help you produce 
a better product at lower cost. 


For example, National-Standard has long devoted large 
scale research and engineering to improving the team- 
work of wire and rubber— extensive work on wire fab- 
rication, material, finish, corrosion, strength, elongation, 
adhesion and other factors that affect the behavior and 


cost of wire-in-rubber proaucts. 


You can draw on the fruits of all this and similar work 
performed for many other industries on the most effec- 


tive use of wire 


So if you even suspect that a different or specially de- 
veloped type of wire might improve your product or 
speed production, don't hesitate. Consult with National- 
Standard. We make a point of such service . . . want to 
be of help . . . and are geared to do it well, without obli- 


gation. Check with us now .. . or any time! 


NATIONAL-STANDARD COMPANY «+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION + CLIFTON, N. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY + JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASE 
Round and Shaped Stee! Wire, Small Sizes 





Get the exact speed you need, 


by merely turning the lever...with these 


standardized all geared units 


4 SPEED UNIT 3 SPEED UNIT 2 SPEED UNIT 


These self-contained, compact, all-geared change 
speed Units are available in 2, 3 and 4 speed 
changes, providing definite ratios of speed reduc- 
ing, speed increasing (or a combination of both) 
to meet virtually any selective speed drive re- 
quirement. They are designed to fill industry’s 
need for an efficient, precision-built standardized 
line . . . eliminating the high costs and delayed 
deliveries usually associated with specially de- 


signed units. They are ideal for use on wire draw- 


cleaning equipment, etc. Gears and pinions are 
Shafts, 
bearings, clutches and housings are of the finest 


Continuous Tooth Herringbone type. 


trouble-free 
Ratings are according to AGMA 
Standards, with allowance for 1005; overload in 


quality to assure the user of long, 


service . 


starting and for momentary shock loads. These 
units are designed to permit the heavy overhung 
loads resulting from the use of sprockets or 
pulleys. 


Send for Catalog CSU-54, on your Business 
Letterhead. 


ing machines, large machine tools, mixing equip- 
ment, sludge pumps, extruding machines, dry 


See the newest developments in Mechanical Power Transmission at our Booth # 80— 
22nd National Power Show, New Coliseum, New York City, November 26-30 


phillie gear’ PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices In all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. è Lynchburg, Va. 
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Perspectives 
IN DESIGN AND DEVELOPMENT 


NUCLEAR FIELD Businessmen in the atomic energy field got together in Chicago recently 

IS EXPENSIVE to compare notes. Certainly all were convinced that nuclear power will 
play a definite part in the future, but in living for the present, they 
have their problems, practically all of which involve money. For example, 
take the safety cost for reactor projects. 

When the first three big reactors were designed for the Manhattan 
Project, every possible safety precaution was taken. Then they were 
built in the desert 15 miles apart. This isolation is estimated to have added 
$100-million to the cost of the first plutonium production. When the 
Materials Testing Reactor and the Nautilus prototype were built, the 
desert again was the locale. But as more was learned about them, the 
reactors moved closer to civilization. The safety cost, however, is still 
there, for all of the effects of radiation are not known. Consequently, the 
tendency is to design for the worst possible combination. of circumstances, 
rather than the most probable. Design safety factors can snowball, and 
the cost is appreciable. Heat removal is a good example of this. 

Take the design of a power plant which will produce 250 megawatts 
of electricity. To be sure of safe operation, many more lifetime tests at 
higher than normal operating conditions must be made to assure only that 
the initial investment will be protected. At this early stage, the costs fo: 
safety will be $250,000. The cost of the extra safety devices, trips, inter- 
locks, and control instruments in the reactor will be about $250,000. The 
additional safety devices alone will increase operating cost. 

With the plant located some distance from the optimum load center, the 
extra transmission lines could cost $1-million. An exclusion radius around 
the plant will be required. Such land costs will be about $2-million. Extra 
land cost could be another $1-million. Total safety costs add up to $4.5- 
million, or 9 percent of a $50-million plant. 

In operating costs the penalty adds up to about 2 mils/kwh. If all other 
things would permit a total optimistic cost of 10 mils, then 20 per cent 
has been added to the operating cost. 


NO PROFIT IN Low profit margins are responsible for the lack of interest in the field of 
PROCESSING FUEL i ; a : 
chemical reprocessing of fuel. There are several reasons for this. One, is 
that a small reprocessing plant will cost about $15-million. Another is 
the lack of reactor facilities in operation which could give such a plant 
sufficient business. A third reason is the variety of complex shapes of the 
solid fuel elements in heterogeneous reactors. At present there is a need 
for standardization in the design of these fuel elements, and a reduction 
in the high degree of alloying. This will permit high put-through rates 
which would cut processing costs. 

It has been estimated that the volume of wastes from processing spent 
fuel of the aqueous homogeneous reactors will be one-tenth that of the 


(Continued on page 131) 
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Burroughs Datatron uses BODINE MOTORS 
because..."THEY REQUIRE MINIMUM 
MAINTENANCE, HAVE LONG LIFE" 


This is one of the five Bodine Type N Motors used in Burrough s an inside view of the Burroughs Datafile showing the five 
Datatron magnetic tape transport units which provide additional Bodine Motors. The top two 1/15 HP, 1725 rpm motors are shunt 
information storage for ‘electronic brains.’ Burroughs has found wound and drive the reels, while the middle two are 1/20 HP, 
these motors to “have long life, require only minimum mainte 1800 rpm hysteresis synchronous units and drive the capstan. 
nance and be dependable." This and similar findings by other The lower split-phase motor is also 1/20 HP and powers te 
leading manufacturers are mainly the result of our close toler blower. The Bodine Motors are all part of the Datatron’s vacuum 
ance machining and attention to minor details often overlooked lumn drive which gives : 


AT 


n-free tape movement with 
start/stop time 


Mr. Duncan MacDonald is chief 
electromechanical engineer of ElectroData 
Division, Burroughs Corporation, 
Pasodena, California, manufacturers of 
ElectroData systems. Mr. Duncan tells 
how and why his organization 

selected Bodine Motors . . . 


"The selection of Bodine Motors was 
casual decision arbitrarily made. 
Dependability and reproducible 
performance were paramount require- 
ments of the tape system. Naturally, 
the components used had to measure 
At the left are 3 Datatron magnetic tape transport units which up to the design. Bodine Motors, we 
are used to augment the computer's memory. Ten of these unit felt, met the requirements for 
can be used in a system, increasing the "electronic brain' CER T maintenance, 
memory by more than 40 million digits. These magnetic tape unit snd Lag Ailo: She TUN Pree 


ana Ae ena d € E siti reliability in the field indicates our 
search, read and write data on their tape at 60 in/sec in either choice was the right one." 


direction. 


Be sure your motor is as good as your product. For information con- 
tact Bodine Electric Company, 2260 West Ohio St., Chicago 12, III. 





z O D | N a Bodine manufactures fractional horsepower electric motors for: 


adding machines, letter openers, sanders, vending machines, 
horsepower : \ exhaust fans, duplicating machines, hand dryers, portable tools, 


fractional 


sound recorders, air conditioners, check protectors, 


M O | O 22 | bs x respirators, voltage regulators, X-ray timers, traffic signal timers, 


stirrers, calculating machines, envelope sealers, and for 
the power behind the leading products many other applications. 
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Perspectives 


RADIATION EXPOSURE 
AND THE LAW 


THE PROBLEM 


WANT TO GET INTO THE 
NUCLEAR FIELD? 


solid fuel elements of the heterogeneous reactors. This varies from 200 to 
3000 gal of waste solution per Ib of U** consumed. The cost of storage 
of this material can amount to $1.50 per gallon 


There is the case of the highway construction worker (call him Mac) 
who picked up a small, metallic object which he saw inside a section of 
large pipe. He put it in his pocket, not knowing it was a piece of Cobalt 60 
which was being used to make a radiograph of the weld of the pipe. Mac 
left shortly afterwards, driving several of his co-workers home. The next 
morning when Mac returned to work, a geiger counter became aware of 
his presence, and the Cobalt-60. 

Mac felt fine, but look at what could happen to him or his friends: (1) 
a cataract, leukemia, or cancer, maybe in the next 2 to 15 yr; (2) possible 
sterility, or production of offspring with genetic handicaps; (3) life span 
might be reduced; (4) psychological effect (loss of hair); (5) could be 
rejected for a job where radioactive work was being done although the 
exposure there might not be dangerous. 


Whom would Mac sue, when, and for what?—his employer; the radio- 
graph service; the manufacturer of the source? Is Mac liable to the 
passengers he drove home? How could he prove at a later date that 
whatever he contracted was caused by this exposure? What about the 
workman's compensation clause? There is a law which requires the person 
to notify the authorities of the accident within 30 days. What kind of 
medical pre-treatment and payment plan can be arranged? 

Such are but a few of the legal questions which require answering. Also, 
power plant reactor operators are waiting for the government to come 
through with a bill which will underwrite the excess insurance in case 


of a catastrophic nuclear accident. 


The atomic energy field is attracting newcomers every day. The Atomic 
Energy Commission receives numerous inquiries each week ranging from, 
“How do I mine uranium?,” to “I know just what I want to do. How do I 
get an access permit?" 

As far as the Atomic Energy Commission is concerned, this is an easy 
field to enter. There are no patent licenses or royalty payments to worry 
about. For an interested manufacturer, the AEC will: (1) Acquaint him 
with the unclassified information available. Over 50 branch AEC libraries 
in the country have it. (2) Publish a list of people in the atomic energy 
field who will be prospective buyers for whatever the manufacturer might 
make. (3) Make AEC patents available to him. The Office of Technical 
Services has a list of patent abstracts for him to study. (4) Hold meet- 
ings on special classified subjects to which he is invited if he has an access 
permit. (5) Provide engineering drawings, classified or unclassified, for 
everything from pumps to reactors. He pays for printing only. (6) Pre- 
pare special bibliographies. (7) Will do a literature search for all mate- 
rial in any certain field. The manufacturer pays for this. (8) Have tech- 
nical people available to discuss his problems. 
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On dictating equipment, this Sprep CLip® 
holds wires safely away from moving parts. 


132 


MONEY-SAVING MAGIC 


This Tinnerman fastener is modeled after your 
foot... there's a heel and toe . . . it slides easily 
into the holes punched in the metal, fiber, or 
plastic, even as your foot slides into a shoe. But 
it is much easier to put on than to take off ! 

The primary function of this SPEED NUT 
fastening principle is to provide a fast, easy-to- 
apply, low-cost, self-retaining fastener. Its snap- 
on attachment feature requires little skill and no 
welding or staking. Yet it assures positive reten- 
tion for center panel or blind locations. 


TINNERMAN 


i 


my 


i 


IN THIS "HEEL AND TOE" 


Tinnerman “heel-and-toe” fasteners can also 
have a wide variety of fastening features. The 
self-retaining heel-and-toe can be combined with 
the famous Tinnerman SPEED NUT impression. 
Or with a speedy cable clip ... or a spring catch 

.a molding clip ... a wire retainer . . . almost 
any fastening idea you require. 

Tinnerman sales engineers are ready to make 
a SPEED NUT Analysis of your fastening require- 
ments. Or you can write to us for details and 
engineering data. Tinnerman Products, Inc., 
Box 6688, Dept. 12, Cleveland 1, Ohio. 


Sheed Meld PRSOF & 


FASTEST THING 


SPEED CLIPS secure molding on plastic sign, 
help manufacturer gain 489% assembly saving. 


IN FASTENINGS' 
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Assembly of TV tuning coil to cbassis and 
servicing simplified with special SPEED CLIP. 
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Corporations as Professionals 


OVER THE PAST THIRTY YEARS OR MORE, various states passed laws requiring eng) 
neers to be licensed. ‘lo obtain a license the engineer must pass examinations and 
give evidence of a specified minimum of training and experience. Under the licens 
ing laws, no man can legally practice as a consulting engineer without a license 

l'here usually must be a transition period after the enactment of such laws during 
which the profession gets oriented. One of the hardships threatened by the engi 
neer-licensing laws was the possibility of making it extremely difficult for consulting 
engineering corporations to operate. Many of them were headed by men who wer 
primarily administrators. Of the administrators who were engineer-trained, many 
of them were too rusty to pass the required examinations 

\ group of large design corporations is now active in trying to get the licensing 
laws modified to permit a corporation to offer consulting engineering services 

Obviously a corporation, which is an abstract entity, cannot meet the require 
ments for an engineering license. Nor can it design. ‘That work must be done by 
individuals, human beings who have been specially trained 

l'hose opposing the proposed change in the engineering licensing law point out 
that a corporation per se cannot act as a professional engineer and they claim 
that the standing of a professional engineer will suffer and the intent of the licensing 
laws will be circumvented if the proposed changes are made 

[his group of consulting engineering corporations criticizes the fact that the 
licensing laws are different in different states. That is a sound criticism. ‘lhe licens 
ing laws should be uniform for all states and of high standard. ‘This is the trend 

Ihe National Society of Professional Engineers is in the process of developing 
| so-called “ideal” registration law. It is hoped that this so-called “ideal” registra 
tion law will serve as an objective when the registration laws in the various states 
ire up for revision. If that prevails, the "ideal" registration law will serve to 
provide greater uniformity in the licensing laws of the various states. And further, 
this “ideal” law proposes a means which might possibly solve the problems of 
the consulting engineering corporations with reference to licensing. 

Issuing professional engineering licenses to corporations or changing the licensing 
law in order to permit a corporation to offer licensed consulting engineering services 
is a drastic step in the wrong direction. It would cheapen the value of and respect 
for engineering as a profession. ‘The National Society of Professional Engineers 


to be commended for its obvious interest in building and maintaining the profes 


lange / uA 


sional standing of engineers 
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NEW DEPARTURE BALL BEARINGS 
CUT COSTS IN CONVEYOR SYSTEMS 


New Departure sealed and lubricated-for-life 
conveyor bearings have demonstrated their econ- 
omy and dependability for many years in installa- 
tions varying from sand and gravel plants to 
huge dam-construction projects. 

These bearings do away with lubricating fittings, 
with grease piping, springs or adjusting devices 
and other miscellaneous items. Periodical greasing 
is eliminated with consequent important savings 
in labor and lubricant costs. 

New Departure Type CB 504 bearings are 
unique in that they utilize short, easily removed 


stub shafts which allow a self-aligning motion in 
the bearing bore, yet at the same time prevent 
the inner ring from turning. 

Carriers developed around these few parts are 
simple in design and remarkably easy to erect 
in the field. 

For information on New Departure conveyor 
bearings, use the coupon below. Or call for New 
Departure’s engineering service—ready to add its 
specialized experience to yours to help you build 
the best products possible. New Departure, Di- 
vision of General Motors, Bristol, Connecticut. 


Ball Bearings Make Good Products Better 


New Departure Division 


General Motors Corp. 
Bristol, Connecticut 


Att: Dept. J 


Company 


Please send me FREE copy ey a 
of your catalog on New 
Departure lubricated -for- 


life ball bearings 


conveyor systems. 


for 


NEW A//DEPARTURE 


Unique shape of the inner ring of Type CB 504, 
together with hexagonal curved surfaces on end 
of stub shaft, provides positive, self-aligning 
union between roll and supporting bracket. 


SEE “WIDE WIDE WORLD” 
SUNDAYS —NBC-TV 


134 


BALL BEARINGS 


NOTHING ROLLS LIKE A BALL 
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PRODUCT ENGINEERING 


Methods of Specifying 


Precision of 


SPUR GEARS 


Analytical and functional methods of specifying gear size and tolerance, including: 
d d « < 
Over-pins measurements; vernier gear-tooth measurements; block-gaging method; 


AGMA and modified AGMA methods; converting from one system to another. 


Circular tch e i Circular Pitch circle 


pitch, E pitch, P. 


Operating 
pitch circle 


A) B) 


Fig. 1—Backlash is directly affected by tooth thickness as shown by gears without backlash in (A), 
and gears with backlash in (B). Backlash is equal to: P (I T.): therefore for gears without back 
lash, the circular pitch must be equal to: P.— T;--7 


G. W. MICHALE( 


Section Head, General Precision Laboratory, Ir 
Academic Member of American Gear Mfgrs. Assoc i i Ia usnallv 1 
the tooth thickne 


} } 
nown in mesn; on 


inspection techniques recently it. Note that th 


size of a gear. The term "gear siz ised TIT i jual to lifferer ween the operating 


industry is in its ry tanding | nd the sum of tooth thicknesses on the pit 


SPECIFYING THE SIZE and pr« 
somewhat complex problem 


term developed ou i i | meaning of "size. | he tooth thickness is the important facto 
when defining gear witl 3 in. pitch diameter. to th | n, and to control in manufacture 
cae D M xs dis Mani Midi a Methods for Specifying Gear Size 
with a certain tolerance leed, in many of the present thod t specifying gear size can be 

day inspection methods, the circular tooth thickness is itegories: Analytical measurements whi 


the only important factor in s] fving gear size formed while the gear is stationarv, such as th 
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ment of tooth thickness, spacing, helix. lead 


functional measurements which 


the gear tating in mesh with another 


cally recording the center-to-center distance or 


tooth action 
a long time, th 


Although both types have been in use for 


functional method is becoming mor 


popular because of its adaptability to mass production and 


automation. In addition, the functional method is mor 


convenient to use with fine pitch gear 


Some of the analytical methods for measuring gear siz« 


alt 


Over-Pins Measurements, shown in lig. 2 require n 
pecial tooling other than a micrometer, and therefore arc 


commonly used for the inspection of purchased gears 


tooth thick 
ness at the pitch diameter is checked by placing two a 


especially when quantities are not large. The 


curately ground pins of proper diameter at opposite posi 


measuring over the pins with a mi 


] 
with odd number of teeth, the pin 


tions and romete 
For inspection of gea 
ire placed in tooth 
With narrower 
is smaller 


Relationship between tooth thickness 
] 


paces is neal op OSItE IS p ssib] 


tooth thickne the er-pin measurement 
ind over-pin dis 
of tables in he New American 
I Tandbook page McGraw-Hill 


tance is given by a serie 


Machinist 


Precision-ground 


Fig. 2—Over-pins measurements require no special tooling 
for checking the gear size other than a micrometer and pre 
cision-ground pins. Measuring across pins indirectly measures 


tooth thickness at the pitch diameter 


Fig. 3—By using a fixture with 


space can be checked for concentricity with respect to center 


Book 


a dial indicator, each tooth 


are no standards for accept- 
must be 


ions: tolerance 


into consideration the ac 
tooth profile. It assumes that the profile 
throughout the form of the tooth. In 


concentricity of the gear bore the 


[his method does not take 
curacy of the 
is an involute 
ddition, the 


pitch circle is 


with 


neglected 


l'o check both the concentricity and tooth thickness, the 
held shown in Fig. 3, 

pin is inserted teeth. A dial 
checks cach pin position, and the bore eccentricity is de 
Although this 
ind lengthy it is still used to 


between centers, as and a 


between the gear indicator 


termined bv the variations in the readings 
method is both cumbersonx 


supplement some of the mor modern procedures 


Vemier gear-tooth calipers as illustrated in Fig. 4, arc 
ften 
Teeth 
lipers. ‘The 
hickness T, which must known before 
be obtained from pages 4-63 in Ihe New 
hinist's Handbook 


Since this meth l N | land E the 


used to directly measure tooth thickness of gears 


to permit insertion. of 
tooth 
Ins] 


pection, can 
American Ma 


must be sufficiently large 


correct chordal addendum a, and 


teeth a 


gear-tooth cali 
tooth 
thicknesses of gears. Chordal ad- 


Fig. 4—Vernier 


pers directly measure 


dendum a. must be known be- 


fore inspection 





1. Jows ofa 


caliper 


ied " | standord 
Qu bua 
>) ! 


between centers, is rotated for tooth-by-tooth measurements. 


i 
of bore. Test gear, mounted on a snug-fit mandrel and held g by 
co 


Dial indicator 


Precision-ground pin 


So) 
OA 


VD 


/ 
AD J^ 
tch diameter zd 

Fig. 5—Standard vernier caliper can 
be used to measure chordal length W 
of two or more teeth and then com- 
pared with calculated values. Specify- 
ing the pitch diameter with a desired 
tolerance is not desirable since it can- 
not be directly measured. 
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rcference, any error in the runout of th 
l 
is reflected in the measurement Also, th 
} kiai 
mensions of a c iliper restrict this method 


i minimum pitch of 24P 
tated, the center-to-center distance 


from tooth to tooth. Variations 


indicator and since the thickne 


Block-gaging method, Fig. 5, uses a standard caliper 
whose jaws contact the pitch circle over two or mor 


teeth and the chordal dimension W i mpared with tt ind 
nown U X i onstan Varia 
calculated values. Pitch diameter is often specified on the A À d 
1 l ( nter listal ire attributed 

drawing of a gear with the desired tolerance. The in men ; 
the Variations 1 i thickness of the inspected geal 


$ 


ferred control is that the cutter used in generating 


| | : itions in the center distance t 
gear should penetrate into the blank the exact nominal Giad À 
| hange in t (ness inv e complicated involut 
imount to result in perfect tooth thickne vith a depth , r l 


1 j roximat rormu 
tolerance equal to one half the pitch diamet 


(hus, this specifiation resembk 


"Cal rolling sincc 


> 


be assumed equiv 


master rack and 
crating tools, can 


rr gear. i 1 
z BS » iCcklash or juivaient change in tooth thickness 
'heoretical objection to this procedure 


does not have a pitch diameter until m 


hange in center distance 


or gear. Also, once meshed with its 


imeter is exact and is not subject 


Practical objection to specifying gear size by pitch di- | 
ameter is that it cannot be directly measured and the data fic instructions to the inspection department 


must be converted for use with another measuring method Advantage of the rolling method is that, simultaneo 
such as over-pins or variable center distance measurement vith t1 dit neasurement of tooth thickness 
l'hus this method is neither analytical or functional since ! i } | ear bor r centers if 
some other method, which can be either, 

Because of these objections, the method 
the pitch diameter should be discouraged. Fortunately 
the popularity of this one-time dominant procedure is T I n. In addition, the tooth action 


decreasing because of the growing development and a ‘bserved and anv toot tor errors will appear 


ceptance of other improved methods riatiot | nter distance 
center distance is called the Total 


Functional Inspection Methods 'CE; Fig. 6 shows a typical plot of s 


Most popular functional method for determining gear £ vith runou id tooth-to-tooth errors. Similar plot 
size is the use of a variable-distance rolling fixture em l btan irect from the gi der of 
ploying a master spur gear, worm section, o Gea iria I nce testing machine, 
to be measured is meshed tightly under pressure with th | ol 


master and rotated, thus functioning a l racti 


Voriotions in the distonce omen 
between centers of test T 
gear ond master geor 


i Variatiohs due 
Tooth to tooth to eccentricity of 
composite error ‘est gear 


Center distance 


80 


Fig. 6—Variations in the distance between the center of a 
test gear and the center of a master gear as the gears are 
rotated in mesh. Variations are caused by inaccuracies 
in the teeth of the test gear, as indicated by the small 
pulsations, and by the eccentricity of the bore, as indicated 


by the dashed line 


Master 
Fig. 7—Center-to-center distances of a test gear in mesh with gear 


a master gear can be obtained directly by (A) testing ma 

chine with a graph recorder (Fellows Gear Sbaper Co.), ot Dial 

by (B) accumulated observations from a testing machine indicator 
using a dial indicator (Illinois Tool Works). 
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Upper sige limit Actual geor Fig. 8—Although the ideal 

gear with no total composite Plot of perfect gear 
error will have a straight 
line curve somewhere be 


--t+---4---+-+--- " 


tween the upper and lower 
size limits, in actual practice 
the curve will appear as 


stonce 


eee N E 


d 


show by the line in color 


Ideo! gear Plot of eccentric gear 


Center distance 
enter 


C 


Fig. 9—Comparison of center 
distance curves between a 
perfect gear and a gear with 
an eccentric bore. Total com 
90 i80 270 X posite error is caused only by 


Geor position, deg the eccentricity. 


be as shown by the line in color. The value of TCE will 


depend upon the eccentricity of the bore. Tooth thickness 


Interpretation of Inspection Data 


One of the biggest difficulties in applying the variabli 
center distance procedure is the correct interpretation of 


of the two gears are identical; but because of TCE error the 


eccentric gear will have a larger maximum indicator read 
the inspection data because of the simultaneous presenta ing. Also 


l 


it can be seen that the average center distance 


tion of size, runout and tooth-to-tooth variations. An value is the best figure to use for determining tooth 


ideal gear, having TCE of zero would have a straight line thickness, especially when comparative measurements arc 


curve, as shown in Fig. 8, which may fall any place between — to be made with other gear size measuring techniques 


the upper and lower limits of the permissible siz toler E - eats 
ance. In actual practice, however, the gear will contain Why Gear Size is Independent of TCE 


some total composite error and the center distance curve dostiod NSuiis diundé aut Be ablic andükbel fe 
will appear as shown by the line in color lo determine ize and TCE because of the independent nature of these 
the size from such a curve is not as simple as for the ideal two parameters. Gear size 1s determined by the setting 
case because the center distance varies with rotation. If of the gear generating tool, such as the depth of cut of the 
the variation was sinusoidal, caused solely by an eccentri tool. However, TCE is the result of a number of inde 
gear center, the average value would be an accurate indica pendent items unrelated to the cutting depth of the teeth, 
pe However, the p sence ot tooth to uc h as: runout of the work irbor, tool irbor, geal hob OT 


tooth variations, plus the deviation from a true sinusoidal 


tion of truc 


cutter; clearance between the gear blank, tool bores and 
runout component, creates uncertainty in assuming th the mounting arbors; and general condition of the tool 


"^ O y | lo | rs tO Ct s 
average of high and low readings to represent exact size has amv one ce saved of the dhowe Meme mm coum 


Critical criterion for a gear in operation is that there is TCR. although each is independent of 
no binding. Thus, the highest indicator reading, corr am 


DO ' + 1 1 nte: ] 1 IS i O : ` 
sponding to maximum r distance, is the item t depth of penetration of the cutter, does not affect TCI 


closely control. This re ts in one method of specin l'or example, 1 fixed amount of runout on the work arbor 
tion, the method of the American Gear Manufacturers’ of 4 


Association (AGMA), which calls for the valu l'CE regardless of any specific gear size 


indicator reading and a tolerance [1 IS 1$ not al In addition, backlash does not affect conjugate 
indication of gear size 


gear size. 


converse is also true. Gear size, as determined bı 


gear generator will result in a specific component of 


gcal 


iction (constant velocity ratio), whereas TCE causes a 
I'he TCE is independent of gear size. As an illustration, cyclic positional error. Actually, backlash in gears doc 


AS 


issume the existence of boreless perfect gear of exact — not affect position except when the gears are reversed. Al 


tooth thickness. If meshed with a master, the gear would though backlash has the ippearance of positional error in a 


yield a graph shown by the black line in Fig. 9. Now frequently reversing drive, there is no positional variation 


issume a diameter is bored into the gear. If the bore cente in uni-directional drives. Finally, many gear trains are de 


is not exactly on the theoretical gear center, the tot 


r 
l igned with anti-backlash gears or adjustable centers. For 


i 
composite error of the gear, when measured by rolling, wil ooth thickness is of secondary impor- 


Plot of largest O.D. Plot of largest O.D 
with max. TIR with zero TIR 


Fig. 10—Disk with a concentricity 
specification as shown in (A), is per- 
mitted by the specification to have 
variations in the outside radius as 
shown in (B). 


Max. allow - | Y - 


oble TIR 
200 tolerance 


Plot of $ma/lest 
0.0. with zero Plot of smalles! Q.D. 
TIR with mox. TIR 


indicated outside radius 


Outside diameter to be concentric with 30 180 270 360 
bore within (specified) total indicator 


Position, deg 
reading ( TIR) 


(A) (B) 
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tance, whereas the TCI ontrol may 
Independence of TCE and gear 
illustrated by the following 


machined on a lathe, with a smo 


indiog 


O. D.) and a bore, such as shown in 
O. D. is a critical dimension and has a s] 
tricity with the bore—also a critical paramet 
tem, it ils common practice to spe | 
erance and add a note calling fo 
itor Reading) between th 
Possible variation 
hown in (B 
mallest permi 
mum TIR. It 
tricity run out u 
that the O. D. dimensio 
the O. D. circumference 
iddition, the disk can ha 
terms of an outside radius f 
f the plot and a maximum TII 
ference between maximum and 
Although th« 
is for thi disk 


n i nt: 


[able I—Permissible Backlash per Meshe 


pol P i From AGMA Standard 236.04 
AGMA procedure as specified ir indard 


MIT em | upon the variab centi Diametral Pitch Back 
t ( hnk u 
Í 20 45 0.004 0.006 

46 0.003 0.005 
0.002 to 0.0035 

0.002 0.004 

0.0015 0.003 


0.001 0.002 


0.001 » 0.002 
0.0007 to 0.0015 
0.0005 » 0.001 


it any pitch 





t Phe ISS( 
the tooth size n [able II—Conversion of Backlash Figures of Table I 
into Components of Intentional Backlash 


and Backlash Tolerance 


Backlash 
Toleran 


Equ 
Center 
Distance 


Class A 
20 to 45 i 0055 002 0.0028 
46 to 70 0041 002 | 0.0028 
71 to 90 2 0028 0015 0.0021 

Class B 
20t 60 2 0028 
61 to 120 5 0021 
121 and fine | 0014 


| 

| 

| 

lass C | 
| 


002 | 0.0028 
0015 | 0 0021 


001 0 0014 


ccn them nda 20 to 60 0014 001 | 0.0014 
0008 0 0011 


0005 0.0007 


ides flexibility i licabl 61 to 120 | 0010 


121 and finer | 0007 
held However 








Norma! fu 
Size gear 


Desired size reduction 
or backlash 


Max. center distance 


Tolerance for mox. 
center distance 


Center distance 





iso 270 
Geor position, deg 


360 


Fig. 11—To avoid any possibility of binding 
between two gears, the AGMA standard controls 
gear size by requiring that the maximum center 
value, 


distance should fall below the nominal 


with an amount equal to the desired backlash 


comb 
Thus 
Com 


ICI 


nations can bc 


nate a class along with a backlash class. Th« 


manner 


l-A, 2-C 


reasonable 


1-B, 


made in any 
gears can be designed as: Precision 


mercial 3-A, 4-B 


Examples of AGMA Specifications 


+8 diametral 
AGMA Class 


ified intentional back 


Consider a pair of identical gears with a 
pitch, 20 deg pressure angle, 96 teeth, and 
Precision 1-A half of the spe 


lash per pair is to be cut into each gear and the 


One 
pai l 
to have equal size tolerances 

lables I and III, the class of th« 
maximum total composite error of 0.001 with a backlash 
f 0.003 to 0.0005 per pair at the tightest point of mesh 


From gears allows a 


ill dimensions are in inches). Since the gears are to have 


their teeth reduced equally with the same size tolerance 
the backlash per 0.0015 to Referring t 
l'able II the equivalent change in center distance will b 


1.0041 to 0.0069 per pair, OI 0.002 to 0.0034 per geal 


gear 1S 0.0025 


Size limitations of the example are shown in (A) of 
Fig. 12 
mesh with the master gear must fall within 

0.0034 
be met regardless of where the tightest point of mesh 
falls within the specified limits. Thus, the 
tance curve can fall below the —0.0034 value as much as 
0.001, provided the tightest point or high point falls at 


For a gear to be acceptable, its tightest point of 
0.002 and 


However, the TCE requirement of 0.001 must 


center dis 


High point ot plot must 


M. fo// in this range 


(B) Geor position, deg 


Fig. 12—(A) Size limitations of a spur gear with AGMA Pre- 
cision 1-A tolerance requirement. Center-to-center distance must 
be undersized from 0.002 in. to 0.0034 in. to give an intentional 
backlash to gears when mounted at a nominal center distance 
(B) A minimum of one tooth falling in the 0.002 to 0.0034 


140 


Table III—AGMA Standard for Total and 
Tooth-to-Tooth Composite Errors 


(From" AGM Al Standard 236.04! for fine pitch gears; 
applicable to spur, helical, worm and bevel gearing) 


Tooth-to-Tooth 
Composite 
Error, in. 


Total 
Composite 
Error, i 


Class 


Commercial 006 002 
004 0015 
002 001 


0015 0007 


0004 
0003 
0002 


Precision 001 
0005 
00025 





0034. This would be the plot of the smallest accept 
ible gear with limits 

The term 
ters of a theoretically perfect master gear mating with a 
theoretically full tooth thickness gear. With tooth thinning, 
the center distance will fall below nominal as shown by the 
I$ loosely 


is shown in (B 


nominal” refers to the distance between cen 


term "center distance 


correct terminology if a master 


numbers. The 


| not be 


negative 
used since it woul 
ick u instead of a gear 

rear would be one without any ‘TCI 


Largest icceptabk g 
Thus, the truc 


his coincides with the upper limit linc 


range of size in terms of center distance can vary from 
0.0044, providing that at least one tooth 
ibove 0.0034. Or in terms of tooth thick 
ness, it would be equal to the equivalent range at tightest 
point of mesh plus half the TCE tolerance 
Other values of TCE within the allowable range may be 
hosen; Fig. 12 (C) shows the extreme size range for a 
ilue of 0.0003 TCE. Regardless of the TCE value, the 


spread) remains constant 


0.002 to 


ills at. or 


tolerance 
Pertinent data to be specified on a gear drawing are 
listed in Table IV. In actual practice the type and size of 
the inspection master is known; therefore, the numerical 
calculated. This 
illows the direct insertion of numerical limits on the gear 
drawing. Some designers specify the ordinate of the plots 
is "gear pitch radius" in the gear data tables on drawings 


5 


nominal center distance can be readily 


270 36C 90 80 270 


Geor position, deg 


360 


range is sufficient to make the gear acceptable, providing that 
the total composite error (TCE) is not more than 0.001 in. This 
is illustrated by the plot of the smallest acceptable gear. 
Largest acceptable gear is the straight line in the upper limit. 
(C) Acceptable plot if the TCE is reduced to 0.0003 in. 
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Although convenient to use, this yt technicall 
correct because the plots do not tru 
pitch radius. Validity of this objection 
by considering the mesh of a master 

For | 


l n l 
radii are altered exactly by 


COIK ept Is Ik 


lv represent the gear 


| 
be established 


one-to 


half 


identical design suc n 


one the 

changes in center distance 

Table IV—Specification for a Typical 
AGMA System 


Gear l sing 


48 
20 deg 
96 
2.0000 1 
1-A 
0.001 in 


Pitch 
Pressure Angle 
No. of Teeth 
Nominal Pitch Dia 
AGMA Class 
Max. Total Composite Error 
High Point of Center Distance reading to 
be within Ne 
Nom 


m. C. D 
C. D.-0.0034 


*If details of the inspection master are known spe« 


can be calculated and specified 


Limitations in the AGMA System 


At first, 


ird is based on th 


eem practical that th 
highest of cei 
Perhaps one would expect a control 1 

of the mean value of the 
mum TCE value such as 1 
of Fig. 10. However, th 

a specification: First, the 
must be interpreted since it is 
th 
value of the tightest point of mesh i ritical criteria 
but is at l 
it results in a 
desirable to accept 


nd sizé 


it mav not 


Value 


would create confusion in shop 


1 VCTY desirable end 
since minimum bac 
it would be 


equivalent t 


Ing Zero ] 


high point 
Therefore, 
0.002 to 0.0025 

On the other 

0.0025 line represents the maximum mean va 


straight line plots 


inv. Straig 


I5 


ibk hand, if the definition w 


plot, gears with approximately 
0.002 


and 0.0025 would not be a 


would sacrifice both material and qualit 


However, the AGMA standard rejects some gears which 
are better than acceptable ones. Referring 


in Fig. 12(B the 


rain to 


vious ge exampl AGMA 








(A) 


Fig. 13—Modified AGMA fall within 
shaded areas: (A) System with TCE and Size range. (B) System 
with specification that the TCE tolerance must be smaller than 


systems: Curves must 
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0.002) to 


thri 


} 
Wu 
Vi 


[CE on the center distance 


ICI 


ginal AGMA standard 


the 


no 


i} 


+ 


} 
il 


«t 


th 


size 


Ecl 


DIISIICS 


)ICKklIasn 


tolerance 


ninimum 


h as the 


plot fails to reach the 
0.0034 at any point, suc 


paradox is that in actual 


«teen iverage I ch ish 
he 
tolerances are 
the 
However, this 


\lso, t 


required 
specifying minimum 


of the pl t 


AGMA specification 
ilv affects gears on the 
rang Pre 


g sumably 
the 


rf the 


this question- 


miuid-arca 


Modified Standards 


y th le of 


( SD 


ind. understoox 


System with identical Size and TCE tolerance: Pi 


tations, à stem has been 


identi 


p! 


nge [OI variation 


t. The AGMA class 


I ugh the latter is n 


ire used, iOdihied 


AGMA ill-out a l mp ved The 


ta 


ntional 


limit, the 
Similarh 


oicran 


vanation 
dimini he 


me 


k 


(C) System with positive high-low limits 


ICE tolerance is added to size tolerance; plot must fall within 


the sum tolerance 





to the manufacturer. In additio: he i! lity comes more involved because the inspector must analyze 
system would not provide means for designing highly ie curve to determine the mean value. This is subject to 
urate (low TCE) gears with wide siz lera! whicl personal variation and becomes difficult as the plots vary 
often desired when anti-backlas! hniques are included av rol mple sinusoidal forms 
in the gear installation 
Admittedly, one value 


ir inspectors can merely checl tha nt ; gear size is not universally specified bv the same 


Converting from One System to Another 


gear plot falls between the tw | | n n metho l important ) ible to convert data a 
impler than the true AGMA n where tl lu irately from one system to another. Thus, if a gear 1s 
the high point must be checked along w he rat ! by an over-pin dimension, it may be required to 
rcl know i sizé n using the center distance method 
l, tl l l l ] | measure to the same size 

method employed. ‘The reason 

iuse in manv applicati e preci iffer l x vy not result in the same numerical 


hould be 1 mbered ilt is usually the suse of gear mathematics and prac 


uffhcientlv flexible to lesig dimer nal iatio1 n the gaging methods. 


geal ider 'ear whose siz« specified bv an over-pin 


1 -—- (X e 
System with entire TCE variations within size tolerance ilculating the tooth thick 


i à 1! 1! ! n n it i ible to calculate the center 
\ em 1 1 more rational modi ( 


nal ACMA neriiretion herens loses. the. ful 1 ] I wher | witl master gear or rack. A 


dimen ion which would 
+ y 
nce rang 


ted in Fig. 13 l aia Om dnd be con nt with the original tolerance on the over-pin 
has runout and tooth 
ill cause the center dis- 
rage value of the cen 
measurement. 
1 rting from one 
eliminating i 
function af 1 te . human error or lack 
$ } 1 } l SS] v bv í e of the following conditions 

em th nm n l I 5 


Mandrel: If the gear has a bore larger 
than the mandrel diameter of the center distance testing 


Undersize Test 


fixture, the spring loading will force the gear to one side 
ulting in an incorrect ller reading of center distance 
Micrometer Pressure: Correct over-pins measurements 
usually dey lent upon the sensitive use of a microm 
| of fine pitch gears, often of soft 
is subjected to micrometer 
— r a z ; of 1 1 hoi n h« 1 
System with positive high-low limits: An \ | iau n thousandths of an inch in 
AGMA standard is to | | mul d t ng | possil is usually cannot occur 
| bl h is spring loaded 


| 
Averaging Effects: Continuous measurement with the 
distance method gives a truer average size measure 
than the over-pins m irement which spot meas 
pecific diameter that is subjected to minor profile 
discrepancies caused bv random dirt, and th 


I 
nish of the tooth profiles 


Formula Errors: ‘The approximate formula, I q 1), used 
[ r rel r backlash to the change in center distance can 
f several tei isandths in the case 

System to avoid paradox of AGMA interpretation 2 backlash ranges, particularh r small pinions 
With strict interpretation of the AGMA standard, some he masters used in the center distance 
gears at the small end of the size limit are reiected althouel net] may ntain errors whi lend with the gear 
on the average they ar D I quality then th I nder tes hus contril n CITOT í measurement 
mum icceptable gear is situation has been recognized causi cony 101 etween measuring systems is 
by some manufacturer ] been circumvented ted to discrepancies whi re not entirely avoidable, 
I] l bound by only one 
be used as a helpful 
0.0039 i g. 12(B u rejected n th ind | it alwavs with the knowledge that 
figure would be acceptable ill 1 may not be achiev Che 
In practice this system 


unaltered 
1 functional specification 
the gear is very clos erw Iditiona use ¢ b flexibility. In addition, it is to every 


ter a universally accepted system. 
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Fig. 1—Sound levels of 


typical noises 
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Jet airplane 
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NOISE 
CONTROL 


4-prop airplane 
(1000 feet) 


City traffic 


A review of the terminology used to 
Broadcast studio des ribe noise, its sources and control 
bv insulation, isolation and absorption. 
[he three major steps of a noise con- 
trol program are outlined: analysis of 
existing noise, determination of desired 
objectives in terms of quieting, and im- 


plementation of the acoustical engineer's 


recommendations. 


and 
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Designed for Noise Control 


PNEUMATIC 


Pneumatic 


FOOLS 


tools are ! 


one of the most 
objectionable noise sources in manufactur 
The noise is mainly of aerody 


Chipping hammers, riveters, 


ing areas 
namic origin 
and grinding wheels also generate sound 
by vibration of the casting or plate which 
worked The latter 
noise is particularly important when the 
work 


is being source of 


involves large surfaces, such as 
extensive castings or boiler plates, which 
Noise from 


considerably 


form efficient sound radiators 
this origin can be reduced 
by loading the metal surface down with 
sandbags 

Aerodynamic noise can be controlled by 
interposing various sound attenuating de 
between the exhaust and the 


vices ports 


atmosphere. This must be accomplished 


without giving rise to excessive back pres 


sure which would reduce the efficiency of 
The commonly 


device is a 


the tool most used at 
tenuating 
chamber inserted in the exhaust line. The 


which are to be 


simple expansion 
lower the frequencies 


absorbed, the longer the chamber must 
be For example, a 1000 cps component 
requires a chamber length of 3 in. The 
cross-sectional area of the 
the exhaust linc 
(A ratio 


decrease of the 


ratio of the 
chamber to the area of 
should be as large as possible 
of 16 
noise level) 


The exhaust noise problem of pneumatic 


results in 20 db 


hammers has been successfully handled 


in a different way at the General Electric 
Co. The simple device used is an exhaust 
collector ring in the form of a sleeve sur 
rounding the exhaust ports. Exhaust air 


is collected in the annular area between 


sleeve and hammer. Noise was further 
reduced by exhausting the air through a 
long hose connected to the collector ring. 
Additional improvement might have been 
obtained by inserting an expansion cham 


ber of the type described above 


OUTBOARD MOTORS 
Military 
sure have been 


requirements and legal pres 


two important factors in 
developing relatively silent outboard mo- 
tors. Noise generated is partly of aero- 
dynamic origin (exhaust and carburetor 
intake), and partly caused by engine vi 
which excite extended 
(hull of boat and fuel tank) like sound- 
The 
tute a less important source of noise. 
Exhaust is silenced rather efficiently by 


locating it under water. Further improve 


brations surfaces 


ing boards reduction gears consti- 


ty 


ir rongiy dependent upon the 


predominant! 


example, noise ] 


nvolved | 

quency does not interfer itl peech as much 
When both low 
1 great improvement 


although 


( h Int d 


same and 


umount of high frequency no 
high I 


Irequenc| noises are pi 
frequen IES 
slighth 
nniqu«c 
pectrum 
control n 
quenc\ 
\ growing 


psychi JT Ml 


mation 1 I^ 
ettects of n 


It is complete make machinen 


but how quict 


nna 
reduce noise to | 


l he n 


machine will not be significant. For examp 


in the area idditional di f 
] 


C 


manufacturer background 


iverage. factory ibels 


Often such a goal can not lx 


CESSAT 


to determine the extent vhich noise will disturb o1 


interfere with operating Disturbance depend 


on amount of nois pectrum and gener 
character as well a 
Different 


for the 


of peopk exposed [ 
vard tick 


counting 


Planning for Noise Control 


Careful plant layout is the first movi 
industrial. nois Great 


1 
itively 


l 
control improvemct 


] 
i MMO} changes 


times be made bv x 


various plant operations. Different areas should be 


so that each forms a buffer zone between next noisier and 


next quieter areas. In an aircraft engine plant test cells 


should be as far removed as possible from offices, while 
manufacturing areas would be 


general placed between 


the test area and the administration departments. The 


144 


within any í irea. In a machine 


noisic is should be isolated, wherever pos 


ble, from of the shop cither bv partitions, 


OIncris, O 


l'he nois problem Can aiso influence site loca 


mstruction. An aircraft manufacturer plan 


tunnel had best ¢ sider possible neighbor 


the noise of powerful blowers operating 


in avoidance of necessarily costly 
1 thickly 


vell worth the incom ( 


settled area may be 


iting some miles away 


n a sparsely populated 


"TH l ’ nri 
vith acoustical engineers prior 


to installa 
hitectural still fluid can go fai 


1 
sive moaincations 


nsultation 


while ar 


pians Ir 


in important first 
control prograt s the only approach 
ivailable he machine manufacturer; the 
machine, the better it will sell, 
market. Noise i 
failure. To 


d quictcei machine means k 


quieter his 
particularh on the con 


sumer often associated with inefficiency 


ind early the purchaser of industrial equip 


acoustical 


] 
ic 


nent expense in 


treatment of the efficiency and higher 


f his worker 


mora 


l'here ar of machinery noise. Fortunately, 


noise 1s not alwai inherent in propel functioning of 


equipment and therefore may be reduced without im 
l 


usetulness 

of the 
mpact 1i of the 
ipa 


pairing machine 


Impact worst noises. In a drop forge 
' 


whole operation. However, 


t of geal 1 loose or worn gear train causes 


iced without affecting function. For 
not 


noise wh 


smaller loads, pl rears which do "rng" can bc 


used 


Friction is another source of noise. Adequate lubrica 


tion in bearings will combat both noise and wear. Friction 
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ment might be obtained by the use of a return of the carriage to the left margin tained in a sealed housing. As in the case 
muffler. Carburetor air-intake noise is A remedy that can be usefully applied to of the outboard motor, vibration of this 
controlled by means of a standard air many noise problems of this type is to rotating machinery must not be allowed to 
intake silencer as used on motor-car en cushion the impact by means of an air excite large surfaces that would constitute 
gines. Vibrations of huli and fuel tank cylinder and piston combination. IBM efficient sound radiators. Sides of the 
are avoided by mounting the engine on has spent much effort in developing an cabinet and evaporating pan must be 
flexible rubber mounts. Location and efficient piston-cylinder system for its — kept quiet. This can be accomplished by 
stiffness of the mounts must permit trans typewriter Several successive design — flexibly mounting the rotating machinery 
mission of engine torque without excessive changes were made in developing an ef However, noise is also generated by 
deflection. These are standard problems fective device A plastic cylinder was compressor piston action. Noise from this 
of vibration insulation. The motor cover found preferable to an aluminum cylinder source is controlled by using intake and 
should also be flexibly attached to the because of reduced machining costs; dry exhaust mufflers. In order to avoid re 
engine by means of rubber grommets lubricants and silicone rubber piston rings verberation of the air enclosed by the com 
Control of gear noise is primarily one are inferior to light silicone lubricants pressor housing, it 1s necessary to intro 
of alignment, balancing and accurate ma and leather gaskets because they give rise duce sound absorptive material in this 
chining to binding cavity As is the case with most sealed 
units, the use of glass or other fibers is 
ELECTRIC TYPEWRITER HOUSEHOLD REFRIGERATOR not advisable because of the possibility 
A major source of noise in electric type Main sound source in refrigerators is of fibers sifting into the machinery. Wire 
writers is the impact associated with the the motor-compressor unit, which is con cloth is an acceptable substitute 


is inherent in the operation of 

milling involves ] friction and 
Unbalance is responsible. for mu 

machinery, Better static and. dvnai 


| 
( 


his 


Aerodynamic noise originates in high sj ti iat n o c remedied by coating the panel with 


careful alignment will reduce nois | vi xtra di si ft h n Is; th ik 


igh 


dends in reduced wear and failure l icilitating the radiation of sound. 1 


gases. Lower flow velocities reduce this nois ; masti ibration-damping material; an approach which 
reductions in velocity will pay big dividend ias been su ul in Iu iobile industrv.. Stiffen 
duction. This should be « | 

operation of pneumatic hammers and similar equipment 

l'requently nozzles gencrate unnecessarily noise which can 


be reduced by impk redesign | l acsign 
l 


blades and housing of blower | promot moother 
ur flow, can markedly reduce noise 
Electric noise such as from transformer hum, 
mon. Unbalanced magnetic forces in electric motors cat iust sti ivoided 
cause vibration and noise as readilv as unbalanced mass 
Even when noise is inherent in machine operation 


may be confined within the equipment or reduced Noise. Insulation 


O t g \\ 


the path by which the noise reaches the eat ino uced h 


intensity. This is achieved by obstructing 
are usuallv involved; their identification and determination nay be tive [his i 
of their relative importance are the first steps toward nois ler me noisy machine 
reduction 

If the most important path is air-born sure Or I 
duction in arca of the openings will do much to eliminate 
that noise. A heavy gear box will effectively cut out sound 
from enclosed gears. Openings in the housing are oft 


essential to satisfy ventilation or other requirements, 


small openings and cracks red 


uce sound insulation 
surprising degree. In such cases sound insulation 
sometimes be achieved by use of sound absorptive materi 
ind narrow duct-like passages 

When sound is structure-borne as when it 
its source to the air along a metal structure, it mav bi 
interrupted by means of a resilient link, such as a felt 
rubber pad interposed between two metal members. Thi 


technique is closely connected with vibration insulating 
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Compressed air supply in 
ventilating 
lined with sound absorptive mate 
rial 


Fig. 2 


enclosure with duct 


Jet engine muffler success- 
fully reduced engine noise to that 
automobile traffic. Made 
with protective 
fiber glass, muffler was developed 
by Industrial Acoustics Co. of New 


York for Republic 


Fig. 3 


of local 


of steel covered 


Aviation Corp 


ventilating duct, lined with absorpti materia 


in Fig. 2, will solve the problem 
I< 


Jet engines and supersonic wind tunnel 


urban areas are extreme examples of noise sources requiring 
reality t 


carefull 


a a 
nese enciosures arc Ove! 


partial enclosures 
mufflers, 
these is shown in Fig. 3 | vpical jet 
mufflers fect 
NACA 
omplex muffler 
feet long 
In production ireas, where reac to a 


designed. An example of 
st cells T€ 


the 


grown VETY 
engine t 
the isc of 


it was 


quire ibout twenty long. In 


necessarv to 


t6 feet high 


new wind tunn 


dd l 


nd 220 


m 33 feet 


sup rsonk 


wide, 


Hol I 


chine is partial enclo significantly im 
the 


For example, walls partially en 


NECC 


prove noise situation with hampering operation 
1 punch press, com 
bined with ngly redu ( 


the 


which reach neighboring ins 


und absorptive ma lal, tr 


umount of high-frequ n harp sound 


reducing 
tension. and. fat | 


gei u l l hnnprovel 


conversation and the transmission of ord 


Vibration Insulation 


bolted to the 


be le Ww 


rigidly 
the 


floor travel through struc 


\ vibrating or impact machine, 


floor, can generate unbearable noise in room 
Vibrations transmitted to the 
ture in horizontal and vertical directions to create remote 
disturbances. Concrete slab construction is a particularly 
good transmitter of vibration 
\ solution to problems of this nature is the introdu 

the 
vibration 


Lhe *( 


ire of several types: springs for the heaviest machines and 


flexible structural discontinuity between 
the he 


mounts are commonly used for individual machines 


tion of a 


source and disturbed area familiar 


when disturbing frequency is low; various kinds of rubbe: 
Installation of these 
mounts under machine legs is easy and will markedly 
the transmitted to the 


mounts; cork, rubber, and felt pads 


reduc disturbance floor as shown 


146 


a flexible mounting sys 


sign Of 
Improperly used, 


expert consideration 


situation worse than rigid bolting 
! 


tical or 


nake th 


eating resonan ind large ve ocking motions 
the machine 
Another 
is a thin slab of 
glass fibers, laid on the structut 
the 
maintained, or 


floor bi 


| floating floor. This 
flexible blanket of 
\ floating floor is 


several 


stratagem is the se of 
st over a 


] floc Jg 


concrete « 


relative alignment of ma 
the 


impact o1 


called for when 


hines must be when vibration is 


rated du tly in th stock 


CIC 


Sound Absot ption 


ources of 


many ditterent nois 


Sometimes there are so 
ictical 
reduce 


that 


sound 


that « In such a situation sound 


the 


strikes 


Inn pl 


I 
wil] 
Vill 


nclosures ar 
materials build-up of sound 
levels somewhat. Sound 
reflected back the 
turbing and confusing situation 
Installation of 
iling performs two functions It 
sound that strikes it so that the 
[his reduction will usually 


ibel 


ib orptiv 


hard room v ills 1 


raising level and creating a 
ibsorptive materials on w ills and 
much of the 


room 


sound 
ibsorbs 
sound level in the 
to about 
However, bec ise if ib 
than 
ind. improvement in 

verv great It also 


ipproxi 


duced amount 


or 10 de seldom mor 


;orbs high frequencies much more readih low frc 


quenck reduction in disturbance 


ibility may bi 
the 
mate direction of the sound source, which is psychologically 


less of a sti 


to understand speech 


cnabk to determine location and 


personnel 


iin than a general din which seems to come 


m all directions 


some 
thu 


many forms 
form boards 
the 


Sound absorptive materials come in 


batts which can be used as concrete 
construction 
Glas 


pel 


incorporating an absorptive ceiling in 


Perforated and fissured acoustical tiles are available 


blankets can be installed behind 


m ike 


] y 
id mineral fiber 


forated hung ceiling 


metal or board panels to 
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sas mns 
commeccumssnal e E s Concrete slab 


= 
"CUUCNTONTETUUNTTNT PAR) AR EA? d i t sil 
Vibration isolators - VVVVVVVVUVVMMV. AAA LU - -Resilient quilt 


IIIT II IIIS 


MOTOR ON VIBRATION ISOLATORS MOTOR ON FLOATING FLOOR 


Fig. 4—Both vibration isolators and floating floors are used to keep vibrations of machinery from entering structural floor. Once 


vibrations enter floor, they can travel to other parts of the building to emerge as noise and cause disturbance 


Recently, many varieties of sound absorbers ha 


I I 
veloped for casy suspension from rh ceiling 


Ii d 


flat to a wall surface. Structural materials, such as cinde 


block, have been developed in special designs with hol 


ire more efhcient than the same weight of material app 


leading to interior cavities combining sound absorption 
with standard structural characterist 


Use of sound absorptive mater 


help restrict the flow of nois: 


expr ted to cr 
large number o sv machines 
gnificantl 


viduals in the \ ni 


a Noise Control 


1 nol problem is recog 


r ` XDI wl ( vol i > 
improvement expre sed vhat s S In voi EDITOR'S NOTE-—Elimination of undesirable noise or vibra 


noise control program? tion takes an important place in the design of any product. In 


f 10 ^v. om. ime n lick s n 
l'irst, it 1s essential to ect informati recent months Product Engineering has published articles or 


a these subjects that may be divided into two major categories 


sts—its level and frequen px um-and 


its sources. It is not enough to sav, Ihi pumpr Damping Materials and Vibration Isolators 


system ” or “This compress n st Vibration Damping Characteristics of Glass Fiber Cushion 
] ing," Sol Musikant, Feb. 1954 p 166. Resiliency and damping 


is necessary to localize th 
properties, shear strength, temperature range and design recom 
the transmission paths es lating ) 
i 3 . mendations 
ur. In product « I a A 
: ES os Damping Capacity of Materials," Alexander Yorgiadis, Nov 
DDI 1 tel OI t 1 I I 
ipproximately, before the 1954 p 164. A practical approach for analyzing and evaluating 
Second step is to establish disturbai ` n damping capacity in uniformly and nonuniformly stressed men 


bers 


be the objective 
practical statement of ve unless o1 eally meat Vibration Isolation of Equipment with Eccentric Centers 
Gravity," Sheldon E. Young, Feb. 1954 p 146. Analysis of three 


| ] 
inaudible under any 
point, four-point, and six-point mounting Of isolators 


vide negligible risk of | Ian icaring damage Í 
, Shock or Vibration Isolators,” J. Markowitz, June 1953 p 212 


so, under what condition SUI ha i 1 
Iv pes of forcing functions and 


ranges of frequencies that ci 


1 


! : ' n S 
be reduced until th Ire ( ( f l isolated by different classes of mounts 


dential neighbors, 01 i I Hn M Selecting Vibration Isolators, Russell Lowe 


iction | 184. Five point design procedure and drawings 


vering loads fron 


SS pr Noise and Vibration Analysis 


Keeping Products (Quiet D. H 
Muster, Dec 1954 p 14 Physi 
logical effects of noise magnet 
ur and mechanical noi 
induction motors 
ing noise to desire 
Calculating Fundamental Fre 
Room with Room with quencies of Machine m Flexible 
hard walls acoustical Structures Walter X Soroka 
ond ceiling treatment April 1954 p 190. Equations f. 


Fig. 5—Sound from machine A reaches operator of machine B both directly (solid termining flexibly 


arrow and by deflection from ceilings and walls (broken arrows). Sound absorptive levers, composite 
material on walls and ceilings reduces the amount of sound that is reflected. This tion isolation an 


does not affect sound heard by operator A from his own machine wall or flo 
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DESIGN FEATURES 


Separate 
Track Drives 
Make Tractor 


Maneuverable 


Planetary drive 


kel- =» 


Engineers at Euclid Division of General Motors 
Corp., Cleveland, Ohio, have used a new approach to 
crawler design by driving each track with an inde- 
pendent power train. Engines, transmissions, and cool- 
ing systems of the TC-12 tractor are in twin frames 
which pivot on a connecting shaft to increase traction 


on uneven ground. 


IWIN CONSTRUCTION makes it possible to steer and apply 
power simultaneously and allows use of power components previ 
sly proven and in current production. When tractor was de 
igned, no engine was available to produce needed power, so 
on was made to use two existing 195 hp engines which gave 
lower cost per hp than if a new engine was developed. This 
principle was applied also to the torque converter and transmis 
sion to avoid developing special components for one size tractor 
Fhe smaller components can be used also in other tractor designs 
ind give higher quantity part runs in production. Separate power 
trains make it possible to steer by running tracks in same direction 
it different speeds or to turn the tractor in its own length by run 
ning tracks in opposit directions 


Front idler 


Engines 


| 


Hd ti 
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IN NEW PRODUCTS 


PIVOT-SHAFTI 


- ym 


fer) 


tome! 
F 


Roller frame — ( 4 


d 


Transmission oil cooler 


COOLING SYSTEM at 


$ ! 
is f k 


A 

FRAMES ARE MADE 

ind rigidity at lowest cost for sn p on qua: yar d ends box-beam side ember Fue 
tities. Superstructure velded t I transi nke are hel nd addi J bul ai 
tion elements to give sufficient flexure bli i ng e sting welded int 


to prevent stress concentratio weld ront por he frame, and stabilizer nd pivot-shaft housing 
tions of each frame suppor 


port torque converters an ransm inal driv (continued on next page) 
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PRODUCT DESIGNS Tractor (continued) 


dT 
aw 


Transmission 


vard and 


SINGLE-STAGE POLYPHASE TORQUE. CONVERTER t t net typ iain. transn 


Output shaft Drop down gearing 
` / 
FOUR GEAR REDUCTION | ] . | / 


tra n and track 


Tronsfer gearing 


Plonetary final drive 
TRANSMISSION 


Planetary "f Quill 
drive 1 shaft 


Drive 
axle 


j 


Seg! 
: B 


Spindle bearings 


— Sprocket 
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FRACK FRAMI 
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Roller 
shaft — 


LI 
IRACK ROLLERS ar 


l 1 X X hẹ 
to mak 1 
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Barrel 
bearing 


F. 


oil seal — 
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Roller shaft support 


Idler guide 
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PRODUCT DESIGNS 


— Shock absorber 
Upper control arm / 
bracket 


Torsion bar 
Torsion bor springs rear anchor 


OW Upper control arm 
/ V id 1 " 
Front sway bar 


, € 

: S 

and hinge a? — — i ower control arm 
Lower control 


i 
arm strut Ball joints 


NEW SUSPENSION | TY l ! ontrol arms and a forged yoke with kingpin 
orted b t | t pivoted in rubl | I V r to support the steering knuckle l'hreaded 
f ti-d t A it rm bushii ( l t 


ntrol arms and the arms to the 


Rubber Isolation Decreases 


Shocks Transmitted to Frame 


Rubber isolated bushings are at all points where 
front suspension members connect to the frame 
of the 1957 Chrysler. Points requiring lubrication 


have been reduced with this design which uses 


a ball joint suspension and torsion springs. 


Sintered bearings lubricate the ball joints, and 
nvlon bearings arc used in the steering linkage. 


JOINTS are held in steering knuckles by 


M, 
\ à | studs. Sintered bearings 
N 


BALI 
tapere ride in steel ball 
ý \ nt h ings in the control arm Fhe bear 
^ / y il n ic of and copper 
YG ind are oil impregnated. Hardened threads on 


ball housing are self tapping to make tight 


€ tion with 


1 mixture of steel 


con 
ontrol arms 
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Rubber isolated Pivot bolt 
bushing assembly ~ " 


INSIDE PIVOTS OF UPPER CONTROL ARMS 
ire rubber isolated bushing Ihe rubber is pi d 
to the bushing and th rt | 
rm rotation bv being ress 1 eal "d Support 


vhole length Suppi rting ] brackef 


in frame divides load 


smaller diameter bolt 


front cross member 


< 
LOWER CONTROL ARM STRUI 
to tront mer r of trame wit I 


Strut bushing 


Lower control 
m strut 


Lower 
control 


Rubber thrust washer 


LOWER CONTROL ARM 


spring Lower cost 


(continued on next page) 
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PRODUCT DESIGNS Rubber Isolation (continued) 


Swivel 


E 
TORSION BARS are prestressed for 


ntrol with an adjusting screw 

inchor. Hex head on bar 

Engine reor 1 ts n b. which rests on engin 
cross rf I member and is welded to th 
member 


\ 


ntric load applied 
screw and swivel 

rt the car and 

ich holds the hub to 


Height adjusting bolt 


Torsion boar 


Nylon 


Anchor bracket bearing 


NY 


LON BEARINGS 


Rubber 
isolator 


„Rubber 
- seal 


fsolotor J 
assembly ~~ r4 


Sway 
bar shaft 


* 
\ 
\ 


Front sway bor shaft Lower control 


bushing assembly arm strut Front N ! Frame 
engine "e bracket 
support i 


SW AY BAR 1S suspended with Ill KS supported lll the crossmember 


frame by rubber isolators. Rubber isolated bushings are 
used also where the links connect to the sway bar an RUBBER SPOOL isolators support the engine. Horizontal 


} } + he lower trol etrnit 

\ r 1 ar connects [ IOW ontrol arm str! 1 
where th« r cts to the k I rut motion ompress the rubber and meet high resistance, 
iid pit hing and rolling movements are resisted by greater 


ixial deflection of the cylinder in shear 
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Two-Section 


Margins are justified automatically in a 
typewriter made by Adlerwerke, Frankfurt, 


Typewriter Carriage Germany. Making the carriage in two sec- 


tions, which move relative to each other, 


ailows cam driven linkage to change lette: 


Makes Even Margins spacing and make margins even. 


\ DRAFT IS TYPED 


f 


P, . 
ull rod Cam follower 


> 
n 


Upper corriage section 
Lower 


, 
carriage | N S Spring Guide rail Frame Lower 


section carriage 
| ; c section 


Pivot ~ 


Rail setting lever 


Stop column -—<— 


SLOPE OF GUIDE RAII 


otted stop 
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PRODUCT DESIGNS 


CHASSIS UNIT is made of light gage sections welded 
into a box-like structure for low weight and high 
rigidity. Deep shaft tunnel and box-sill sections re 
enforce the step-down floor and keep the center of 
gravity low. Front and rear suspensions, engine, and 
propeller shaft are pre-assembled on a jig and then 


lifted int th tram in on isscmblv. operation 


CLUTCH is hydraulically 
lash with master 


operated by 
pedal suspended under « 
vlinder 1 r is reduced during en 
gagement engine vibrations do not affect 
force exert n pedal by driver The 
ingle dry-plate lutcl ; à copperim 
pregnated graphite release bearing which 
elf-lubricating 


Hydraulic Clutch and MEME 


(under dash), 


Ball Joint Suspension 
in English Car 


\ hydraulic clutch release system that reduces chatter from engine 
vibrations and a ball joint suspension with low unsprung weight arc 
design changes in the 1957 Hillman Minx. This car also has a one- 


piece welded frame, cam adjusted brakes and a rear axle machined 


from bar stock. 


Power cylinder 
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Fulcrum pin 


Thrust wosher 


UNEQUAL LENGTH WISHBONI 


spring Ippe rt ich front wheel, with 


pins onnecting both ends of 


Steering arm 


rE ROD is behind engine and is connected to left whe 
g 
steering arm by a double-ended crank and connecting lit to ] f ird fra i rea 


Pitman arm is also double-ended and is connected to ti ice f (continued on next page) 
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PRODUCT DESIGNS English Car (continued) 


STEERING GEAR 


REAR AXLE is mad 
‘round ove! | I 


H 


Front shoe «--Pisfon sections 
' , 


- Cylinder 


Broke shoe web 


Reor shoe 


ion i 


‘Hand broke lever 


SHOE CLEARANCI 


FLOATING HYDRAULIC CYLINDER in rear 


piston 
h ride on 
ich fits into 


rakes have 
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L.P.G. Carburettor 
Injects Both Liquid and Gas 


Ne - Engine vacuum Diaphragm Gas is fed to the engine intake manifold when 
md EE n idling and liquid when running at high speeds by 
a carburettor developed at Officine Botto, Rome, 
Italy. A vibrating reed synchronizes injection of 


liquid with engine speed and bled gas cools it to 


avoid pre-vaporization in the carburettor. 


THREE JETS FEED FUEL INTO THE MANIFOLD. A 


dia] l 1 l 


4 


High speed 


Liquid injection 


Horsepower 


LPG 
carburettor 


Gasoline 
carburettor 


PERFORMANCI ngine \ , H fuels are in separate tank 


ind LPG fed only as dry g mpari t yperatior vith lenoid valves oper 


urettor. Curves sho: * Air in the manifold is 
gasified LPG, 13 pe nt incre ising a higher densit 
I it increase over methan vlinder [his produ 


tapped from supply tank with a pressures which develop gre 


Product 





PRODUCT DESIGNS 


Fine cycle selector 
P — THREE UNITS form the system: the drive unit, which 
— ' "- I Motor ( lifi ich contains power 
-- ppi I I I n Ing iC ni ind relavs 
ind the optical syst whi ides light source, vibrat 
ng slit mechanism and phot System has been ap 
plied to indexing armatures of small motors for milling 
indercuts between segments of commutators but also work 
lines are not uniformly spaced. Positioning 
vithin + 3 in. Switch dials on amplifier 
of indexing operations for automatic cycle; 


ht or other signal when preset cycle 


Lamp housing 
x 


selector Vibrating shutter 


Photo-Electric Servo 
Indexes Commutator 


\ device which automatically indexes circular objects to preset angular positions by 
centering a reference line in a light beam has been developed by Electronic & Musi- 
cal Industries Ltd., Hayes, England. Effects of background illumination are avoided 


by using a vibrating light source which produces signals detected by a photo-cell. 


LIGHT BEAM from optical projector is modulated 
| t in vibrating shutter to alternately illuminate 
ide of reference line Re 
equal amplitude signals in 


SW : 
ntered in envelope of 


uw "m | ng l rela energized to actuat 
an lr hanist On return stroke, cutter 


a | ır train hes, and starts work on 


à N 
- ` 
ge )}— | 
EY. y? E snis f operates indexing and count 
A kr 1 € 
v b + 
H f 


xt indexing cycle by ener 


7 i Mechanis ] 
"T EN i" ing servo motor to rotate 
1@) | vork toward next reference 
» ELI H ne. Motor remains energized 
í | — Feed bock vo/fag fi i 
| Indexing Uniselector eed DOCK wc e for unidirectional rotation un 


j | reloy 1 counter f AC Fef voltage til next reference line enters 


Vias in " t servo motor 
T Sic | ight beam and produces puls 


pu >19 u 
from photocell! Amplifier | - volfac ating signal. Feedback volt 
sed Do / ofor rer. voltage M ige obtained by comparing 
voltage d | Power supplies 2 Gii | signal and reference voltages 

| | it servo. motor alternates di 

ction of rotation of servo 

motor to center reference line 


for next cut 
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Cam Sets Temperature 


in Steam Iron 


In the steam iron developed by Proctor 
Electric Co., Philadelphia, mounting the tem 
perature control thermostat vertically at the 
front makes it possible to set operating tem 
fabrics with a lever 


peratures for various 


operated cam. 


Ceramic cam 
follower 


VERTICAL THERMOSTAT in 
of iron availat for lars it 
ind. placing 


tribution « 


Workpiece is used as a cam t 


1 grinding wheel spindl ound th bility are made in odd 


tooth 
burrs 


form in mac! hich « dered 


magne 


ind. chamf plastk 


Needles 


plastic resin form fing 


imbedded in blocks of 


rugated board in à pai 


mac hinc 


Digital read-out 
electi 


1956 page 


Lhe 


in automatic 
See June 


of rolled steel 


Stable 


placing 


alignment is obtained 
ross-feed and traver 


internal 


grinder 
wheel ax 
workhe id 
of action utting i à a 
deflections obtained Marce P € — 
transmitted to the — 


elements 


of an 
the grinding 
wheelhead, 
A car with no chassis 
diamond at lin« 
forces avoids 
when forces are 


base by cantilever 


Magnets with high dimensional sta- 


hapes from the workpic urface spee f \ 


- Thermostat 


Calibrated potentiometers pre-set 
l J 


11 
+ 


un 


Brazing allov is pre-placed 


} Į nt 
nf H 


Seamless steel tubing, used in the 


vertical traction shaft of a crawl 
i E 


frame of a forming press is 


without ` $ 


Nickel-base 
welding fixtures f ‘ I tan 


allov is used in spot 


} ten $ 
l } 


Ultrasonic frequencies applied to a 


soldering tip with magn 


Worn track links are reclaimed by 


Steel backed bronze bearings replace 
ball bearings in a hydraulic pump for machine programmed by 
Old 


and 


power design 


shaft 


mounted 


steering systems 


mounted Electromagnetic 


design 1s block 


was generator 


driven; new tapping heads driven | 


ind pulley driven dir 
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welding on new metal in an 


Cams 


clutches 


iutomati 


A die cast zinc core 
| rained from 


reverse 





How to reduce number of relay contacts in con- 
trol circuits; switching circuit algebra and tables 
of combinations; identifying and sketching sym- 


metric switching networks. 


implifying 
Relay Control Circuits 


MAJOR SOURCE OF FAILURE in ma SINGLE—RELAY CONTACTS 


chine tool and other equipment con ditia. sinini 


is closed 
trol circuits is relav contacts. Increa relay is energized: 
ing complexity of control circuits for - 
partially or fully automatic machine 

multipli ; number of relays and con A = 
tacts and decreases equipment relia 

bility. For maximum reliability, num 

ber of contacts should be reduced t 
minimum A gnihcant mean 


ducing numbx f cor 


sd don SERIES CONTACT NETWORK 
AB' means cir ; closed nly when reloy A is energizec 


S cuit is 
and relay Bisr t energized: 


works providing 

points is the use of 

works”; these net 
ntacts than tl 


* 


parallel network 


PARALLEL CONTACT NETWORK 


At B means rcuit is closed when (1) relay Ais energized, 
Le) re £ 


vzed 


algebraic CXDIKC 
I Jy t energized, (3 both 


the variou 


or deenergiz 
tain closed 
given point 
lem. ‘The 


the symbolic logic of hing RA HB 


Fig. 1—Significance of symbols used in switching algebra. Capital letter represents 
both relay and contacts associated with that relay. Unprimed letter (A) means 
contact path is closed when that relay is energized; primed letter (A^) signifies 
here is 1 e than ( . path is closed when relay is mot energized. Multiplication (AB’) indicates series 


j ; j : ! ; 
T cepted contacts, Addition (A--B^) indicates paralleled contacts 


notation. Ho 

relay and its contact lesignated 

by a capital letter ere is seldom 

imbiguity as to reference. If the 

letter designating the v and con- 

tacts unprimed, as i p left 

in Fig. 1, it indicates that rcuit 1s not e zed he algebra ] | Ì lec gized 

closed, through the normally-open here u 1] el )] ( ries-parallel network 
contact, when the re is energized l 


Circuit element ) he closed ut, and plus sigi parallel hown in Fig. 1 
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Series -Poro Toble of 


A 
vet 


e 
A B 


A|B|C 
= AB'C'+ AB'C + A'BC' = 


Fig. 2 At left, a series-parallel network using relays, A, B, and ( The switching 
function shown in the center is an algebraic expression which denotes the several, 
in this case three, combinations of energized and de-energized relays required « 
perform the multiple desired switching operations. This particular function repre 
sents combinations for the network shown. At right, the switching function is 
translated into a table of combinations. Letters identifying the relays are written 
at the top while underneath each relay a indicates a relay contact is closed when 
the relay is energized, and a 0 indicates a relay contact is closed when the relay is 
not energized. Each horizontal row in the table represents a complete series-circuit 
path formed by contacts of the several relays under conditions specified by the 


in that row 


Fig 4 H t iraw a symmetric network fri given symmetric switching in 
tion S.(A,B,C), which means that using relays A, B, and C a closed circuit is 
formed when any two out of three are energized. In step I light construction lines are 
drawn. In step II the full symmetric network is drawn. The output is taken fron 
the level denoting the number of relavs operated; in this case it ts it if for ex 
ample, a close | circuit were desired for one or all three relavs operated, levels 

ind 3 might be connected together as the OUT terminal. In step III unnecessary 


clements are oved. Step IV shows the contact network for S.(A.B.C) 


v the alg 
vitching fun 


VBC’. | 


Product 


Combinations 


l'ables of combinations are used in 
control circuit design; t! 


1C 


Drawing Symmetric 
Switching Networks 





nergized 


IN and OUT 


losed 


onne 


while each lateral element 


ipict WI | al \ I l ICTELTZC( 
i\e circuit is closed bety ì i primed letter 
it leve rcuit when the relay is not energized 


Ial 
Li 

i 15 
If the original expression were S lhis convention is used on most 


A,B,C t d vmm 


ining the  circui tric network drawings; how 


three lay if one Kf the rel 
beei the symmetric function were primed 
A.B’ C thc 


Ius itive positi 


me 
when any tu ) iv symbols in 
might have 


both then 


Cnergiz< 
] 
exampic 5 primed 


ld 


tumn wouid Mm 


f the primed and unprimed element 
be inverted as in Fig. 4. 


vinmetri network 


1 + 1 
cni met 


may be 
bv ( 
Analy 


ircuits 


nhguration 


implified as d 


Shannon A Symbolic 
Switching ( 


onipk X ( 


| l 
CSCI1DC(CI 


etecting Symmetric 


] l 
ind represents a closed ti 


intuitive. proi dure 
hart 
intuitive 
provide I 


whether or no 


acrivex 


inv givcl wit ing function 


or algebraic o: 


on 


used. However 


in be 
of determining 


methods can bx 


slow and 


methods 
HH! inl 
t the minimum number 


f nt ha | n bt 


hart methods ma\ 


uned; and 
be dif 


than 


[41 


ult for ntro ircuits of mor 


exity 


1! 
impk 
ls developed by 


New 


M. P 


pro ide a 


methoc 
ented here 
for determin 


vmmctri 


Switching Functions 


of a 


the symmetry 


How to use tables of combinations to determine 


switching function; how to specify the symmetric network of the function. 


Ked t 


M. P. MARCUS 


Associate Engineer 
onal Business Machines Cor 


T 
Endicott, N. Y 


combination 


climinated 


[wo NEw METHODS of detecting 


vmmcet 


Method 
neral Method, fi 


dentifving gencra 


esset General 
unctiorns A 


th l 
irithmeti 
tabk 


TOM 


um of cach h 
ind. writc 
( heck il 


urcntct 


in the 

the 
uthcient 
ents 


oc’ 


for 


the number 


T€ pre 
ind repr 


number of ti 


Lhe tal i 
currence f i maximum of 
given in Table I; this table 


) 
f Pascal's Ti 


In lude d 


required horizon 
I 
ibles 
in adaptation 
be 

variables 
l - 


quired number 


man 


may extended t 


iS de ired 


l. At th Ica 
the 


unprimed 


all row sums occur the re 


of the 


de notce 


column 


written time 


lng nd 


tunctțtioi 


l 


vmmcetri 


numb 

if the 
Consid 
totaling 


irithmeti 


iccur onh 
even 

zontal 
l 


rtiai 


TOWS 
lumn. In Fig. 2 


rontal row 


ditterent par 
the function 
wo different 
th« 


One 


as at 
cither 
the 
thi 
lumns which 


me of 


original 


lo double 
lumn prime the 
head of the column, and 
|'s to O's and all 0’s to 
thc 


Vari 


double-negation leaves 


of th 


new 


meaning lumn unaltered 


Obtain 
check for sufficient occurrence 


row sums 


If 


horizontal 
xd 
1956 
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all row um l th equi ed 1 Symetric switching functions lead t rela € tact networks whicl are uch 


| ore e ) Yet h hest series ral rcui . vetri 
ber of times. the function more economical of elements than the best series parallel circuit. A symmetric 
function may be defined is one whose variables may be interchanged withou 


metric; otherwise tl c i yt 
c; otherwise the function IW altering the function 


symmetric, The '"m-out-of-»" type of network, a network which is closed when any three 
(c If the number of variables (m) out of five (n) relays are operated, is related to symmetric functions having 
odd and all partial column sums ar variables of symmetry which are either all unprimed or all primed. All other 


identical. the functio: ' i symmetric functions have some but not all of the variables of symmetry primed 
cal, € chon is not sym 


Since there are 2" ways of priming » variables of symmetry, and only two of these 


metric 


I i al > > 


result in the variables being either all unprimed or all primed, there are 2"—2 ways 

If the number of variables i ven which are not associated with the '"-out-of-»" type of circuit herefore, the 
and all partial column sums are i m-out-of-»" networks account for only a small portion of the symmetric functions 
Possibly because of the difficulty in detecting and identifying symmetric functions 


ther than the all unprimed or all primed type, treatr rem has been on 


tical or if the onlv horizontal row 
of insufficient. occurrence sed. fons. almost ali of ida wok in this Sek 
one-half the number of 
that no row sum selection may 
made, select at random and d Table I Required Occurrence of Horizontal-Row Sum for Symmetry 
negate any one vertical column, an pues nes 
obtain new horizontal row sums. All 
new row sums will not occur the 
quired number 
repeated once 

If, on this repetition of 
partial column sums are identi 


function is not svmmetri 


Contingent Method 


|o use the Contingent 
first obtain the arithmeti 
vertical column in the t 
binations and write it 
the column 

l. If more than tw 


umn sums occur, th« 





vmmetric 


2. If two and onl 


umn um Cul 





ABC+A BC + ABC =S, (A,B, 
A BC) 


= A 


A®C+ABC+A BC+ABC+ABC +A BC =S, , (A,B,C ) 


ABC *ABC*AB'C* ABC 7$, , (A, B,C) A 8 € A B 
A A. 


Fig. 1—Using the General Method to detect the symmetry of switching 
functions. Horizontal row sums occur required number of times, as 
indicated by calculations, therefore both examples are symmetric. The 
symmetric function from which the network is sketched is identified 
from the letters at the top of the table of combinations and the hori 


zontal row at the right of the table 
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A B'C* ABC* AB'C'* ABC'*So (ABC) 
A B C A B 


I 


Fig. 3—Using Contingent Method to de 


termine symmetry of switching function. 
This function is found to be symmetric in 


S, (ABC). 


these two sums and compare it with 
the number of horizontal rows in th 
table 

1) If the total of the 
column sums is not equal to the num 
ber of the table 
the function is not symmetric 

(b) If the total of the two different 
column sums is equal to the number 
of horizontal rows in the table, 
either thes 
the one of lesser 


doubl 


] 
sclected 


two different 


horizontal rows in 


selec 


one of sums (preferabh 
occurrence }, in 
negate all columns totaling the 


If thi 


are corrected to represent the 


sum selected column 
ums 
new total for the double-negated col 
umns, all column sums will now b 
found to be identical 
Obtain the horizontal row 
sufficient 


shown in Fig. 3 


sums and 


check for ocurrence, a 
If all row sums occur 
the required number of times, the 


tr 


function is symmetric; otherwise, the 


function 1s 
3. If all identical, 
compare them with one-half the num 
table 


sum are 


not symmetric. 


column sums art 


ber of horizontal rows in the 


l If the 
equal o one-half thi 


column 


not 
number of hori 


Toman 


Switching Function 


ABCDE + A'B'CDE * AB'C'OE * ABCDE * A'BCDE' * ABC'DE' 


* AB'CDE * ABCDE * ABCDE*ABCDE | 





Symmetric 


A ww € 


Network 
Series-Porollel 
Network 


A B C D 


a ao aco a 


*1 


oa» 


rm 


ymmetric Network 
p—E—» Out 
E' 


chemaot 


z S (AB'CDE'—» 


"4 


K x ee B— 


using the 


UI OI OI OI O O UI OU O G 


Fig. 4—Complex switching function evaluated Contingent Method. 
Original function is represented in unsimplified form by complex series-parallel 
network shown, and also by table of combinations at lower left-hand of illustration. 
The function is identified as being symmetric in S;(A,B,C,D,E^), and schematic of 
equivalent symmetric network is shown at lower right-hand corner. Directly above 
is contact network representing same, providing same switching functions as com- 
plex series-parallel network at left; however, in practice series-parallel network 
would have been somewhat simplified by either intuitive or cut-and-try-methods, 


but would not have approached the symmetric network in simplicity. 


obtain the uncti not 
column sums are equal 
number of horizontal 


the General Method 


table, symmetric. 

horizontal row sums and check for suf 

ray one-half the 

he rows in the table, 
} 


must be 


rontal rows in thc 


ficient occurrence. If all row sum 


cur the required number of times, t 


function is symmetric; otherwise, th« employed 


Mechanical Properties of Large Aluminum Alloy Forgings 


Results of tensile and bend tests on 
specimens in the T6 condition from 
12 x 12 x 24 in. hand forgings of 
7075 (75S) and 2014 (14S 

alloy have been presented by James A 
Miller and Alfred L. Albert, National 
Bureau of Standards, in NACA Tech 
nical Note 3729 Properties i 


for specimens from 


iluminum 


given 
various cati 
within the forgings as well as for both 
longitudinal and transverse specimens 
l'ensile and bend tests on material 
in the T6 


from 


condition which was cut 
12 x 24 in. hand forgings 


201 1 allo 


lead to the following conclusions 


iE n 


of 7075 and aluminum 


166 


failure 
lox ition ind the dir tion ot 
but ther 


between th« 


Stress 
with the 


the specimen in the forging 


and strain at Tensile and Comprehensive Tests 


To 1 Per Cent Strain 





relation Yield 


strength 


is no consistent 
values for specimens parallel to the 
length of the for: 


values for specimens 


Initial 
Direction psi modulus of 
(offset, 


0.2 pet) psi 


direction of the elasticity 
ing and the 
either 


Biaxial tensile stress « 


transverse. direction 2075-T6 


onditions cau Tensile ong 300 300 , 000 


fracture to occur at a much lowi Compressive )9,009 ,300, 000 


than for 


which the critical stresses ar 


Tensile q ! 700 200,000 


strain bend specimen | Compressive 8.000 200.000 


uniaxi - 

2014-T6 
Tensile 

tensile strength for low elongation ma Compressive 


( ft mo |: 0 re t 
l'he ratio of modulus of rupturi nos us xs 600.000 


Long 9, 700 , 600, 000 


terial increases with increase in strain l'ensile l'rans. 37,600 ,600, 000 





Compressive Trans 200 600,000 


it the beginning of failure 
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Plastics for high-impact applications 
Mechanical, electrical and optical properties 


Cost data for 28 compositions 


HOW TO CHOOSE 


TOUGH, RIGID 


THERMOPLASTICS 


R. K. MULTER and H. H. IRVIN 


Marbon Chemical Division, Borg-Warner Corporatior 


Impact strength and tensile elongation are the prime 
considerations in high-impact plastic design. Alt 
| trengt] TE 


H 


upplier Stiffness indicates resistance to deflection. A 
chart designed nplif lectio1 l flects both th tic moduli nd th | 


material with the desired balan properti for a bution of the material in the part 
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Manv tough 


See reverse side for table of properties Red automobile 


Hardness in thermoplastics is used to indicate resist 


ance to surface marking. A t t R 


R k f 


Tensile strength has surprisingly little utility in 


thermoplastic design. Most t i i 
Flow kk l I1 í 4 ; : 
} ü d i i i 
( He 4 í i 
A tat 
F t t +) } r 
i H $ 


Optical properties are important in decorative prod 


} ' i ' n 
ucts. | ty t l 
j 
í i f it diff S ist 
4 i ' +] h whit 
I ri \ l 
( t l l l tw ni 
t ; Al + i tal ; n 1 
! + t t n ] } l it n 
fact i p +] fo» metes 
l l l if [ l nt Idi 
} $ | + 
( Con ( l 
did i ' tn vhite can | \ 
n I ( n t 
nat but « ) t on finishing techniq 


Service temperature limits are based on practical ex 
perience rather than à single test method. Tl 


I4 upp 


timing 


Flammability ratings 


i 


Water absorption 


t 


light 


+} 


rigid thermoplastics may be brilliantly colored as illustrated by these 


gun center 


\\ 


)perties 


M 


parts of 


f 


Marbond 


resists shattering 


Cvcoli 


+] 
i 
ntiti 
bili 


pc 


resin 
floor 





th tu i tl 

1 

t n i 
lasti olvn 
v moisture, althougl 
iries. with mposit 
( it | t t 

k I 

t of th 

ne 
ind « ) ! 

l is ck 1 

XTX 


Chemical resistance 


Man } } i 


i 


Electrical properties 


Ease of fabrication 


i 





EDITOR'S NOTI 


is articles published in Product 


n plastics as load bearing 


Structural Uses, June 
i staff report evaluating 
»pments in plastics and pro« 


iniques which permit higher 


June 1956 page 183; 
of various re 


I int r | 
glass-reinforced 


Plastics," May 


r classes M 








Characteristics 


Chemical Type 


Acrylonitrile-butadiene-styrene copolymer 


Acrylonitrile-butadiene-styrene rubber-resin blends 


Cellulose acetate 


Ethyl cellulose 


Ethylene (low pressure) 


Styrene, glass-filled 


Styrene, modified 


Vinyl chloride copolymers and blends 


of Tough, Rigid Thermoplastics 


Trade Name Manufacturer 


Cycolac Marbon Chemical Co 


Kralastic Naugatuck Chemical Co 


Celanese acetate Celanese Corp. of America 
Tenite acetate Eastman Chemical Products 


Hercocel A Hercules Powder Co 


Tenite Butyrate Eastman Chemical Products 


Forticel Celanese Corp. of America 


Ethocel Dow Chemical Co 
Hercocel E 


Hercules Powder Co 


W. R. Grace Co 


Grex 


Hi-fax 


Hercules Powder Co 
Super Dylan Koppers Co 
Marlex 50 Phillips Chemical Co 
Fluorothene Bakelite Co 
Kel-F M. W. Kellog Co 
Plaskon Nylon Allied Chemical and Dye 


Zytel E. I. du Pont 


Fiberfil Corp 


Fibertuff Koppers Co 


2155 Bakelite Co 

Styron Dow Chemical Co 

Plio- Tuf Goodyear Tire & Rubber C 
Dylene Koppers Co 

Lustrex Monsanto Chemical Co 
Exon Firestone Plastics Co 

Geon B. F. Goodrich Co 


Marvinol Naugatuck Chemical Co 


I oughne ss 


M 
~ 
9 
€ 
2 





M 


VÀ 


Over 400,000 


Stiffness 


anui 


200,000 to 400,000 


\ 


VÀ 


\ 


XN 


\ 


SS 


ENANS 


YVAN 


t 


An AAA 


" " v $ 


Flammabil 


Bur? 


07 19^(Q) 


oz 93 0t— 


0t— opu 


SLT 13opu[) 


ZZ SLI 


a 
v 
c 
2 
os X. 
C o 
y Ww 
c. v 
=A 
cw 
v 
> 
c 
Y 
75 





CIC 13340 


SI pun 


Sz 91 SI 


Densitv 


SZ 4940 


000% Je9puy) 


0008-000+ 


Strength 


0008 1340 


MOS pun 


INOS 03 H0S 


WOS 4940 


§ Jepul) 


os 3S 


Ductility 


0S 42940 


000'007 19pu[1 





o00'00* 91 000'007 ` ` ù ù a ` ù A À a Ù ù re V 9 —X is X 


Dielectric Dielectric 
Constant Strength 


Volume Moisture 
Resistivity Resistance 


Optical 


Over 0.010 
Over 600 
400 to 600 
Under 400 
Over 10” 
Under 10” 
Under 0.1 
0.1 to 0.4 
Over 0.4 
Colorless, 
transparent 
Colored or 
translucent 
Limited 
Under 1.5 
1.5 to 3.0 
3.0 to 9.0 
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Not available 


Not available 
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RANDOM MOTION 


Characteristics of random motion; an electrical analogy and 


methods of calculation; response of systems to random motion; 


simulation of environment and prediction of component reliability. 


G. B. BOOTH 


Chief Project Engineer, MB Manufacturing Co 


RANDOM MOTION is a Common occurrence in natu 

in the field of technology, there have been persistent effort 
to simplify random disturbances by ack 

the obvious sinusoidal vibration Ihi 

vielded useful results and therefore ha 

for reliability design criteria. But incre 

craft and machinery has increased th 
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Instantaneous 


such as sinusoidal, is determined completely by motion in 
the past. This is not true for random motion. A knowl 
edge of the past history of random motion is adequate 
to predict the relative probability of occurrence of variou 
accelerations, but insufficient to predict the precise magni 
tude at a specific instant. 


Random motions are not erratic in the common sense, 
but follow a very definite law. thc 
result of a very large number of events occurring by chance. 
In a missile or automobile engine they are caused by the 
independent actions of the gas molecules in the exhaust 
and around thc ] effect of 
actions is a motion that has specific characteristics and 


These motions are 


structure. Cumulative such 
may be described by a normal probability law. Occurrence 
of certain types of motions is highly probable—and occu: 
rence of others very improbable. 
little that 
motion will occur, but a very high probability that the 
motion will reverse its direction. 

Magnitude 


governed bv the same law and mav be identicallv described 


As an example, there IS 


chance three complete cycles of a sinusoidal 


characteristics of all random motions are 


But the intervals between pulses are not at all similar and 
may vary froin one extreme in which an acceleration-time 
curve looks like ragged grass to another in which the ac 


celeration-time curve looks like a sine wave of slowly 


changing amplitude. 

l'ypical motion which may occur in a random environ- 
ment is shown in Fig. 1, in which instantaneous accelera- 
tion is plotted against time. Both the magnitude of the 
peaks and the period of time between zero acceleration 
varies irregularly. level 


a relatively low 


most of the time, and only rarely reaches high peaks. 


Acceleration is at 


acceleration 


Time 


Fig. 1 
random 


Acceleration-time curve of typical 
Both the magnitude of 
the acceleration peaks and period of time 
acceleration 


motion. 


between 
larly. 


zero varies irregu 


Acceleration 


Fig. 2—Random motion (line in color) 
can be considered as an infinite series 
of overlapping sinusoidal curves, each 
with a different magnitude and frequency. 


Although this motion appears completely erratic, its long 
term or average characteristics can be precisely stated. The 
motion, and the sound which usually accompanies it, has 
the characteristics of noise—but it is a refined, high quality 


type of noise 


Acceleration Density 


l'he curve in Fig. 1 is an inconvenient way to describe 
the acceleration at any instant 
However, it 


andom motion because 
cannot be stated by a simple function. 
^an bc that any random 
can be described by an infinite series of over lapping sinu 
soidal curves, each curve cycling at its own frequency and 


his approach leads to a 


shown mathematically motion 


amplitude as shown in Fig. 2. 
new property of vibratory motion called the “acceleration 
densitv" which gives a more concise picture of random 
motion when plotted as a fünction of frequency as in 
Fig. 3. 


lhe equation for the acceleration density is 


( ] t e 
Ami 
] B 


B—- O 
where 
G is the acceleration density in units of the square of 
the acceleration caused by gravity divided by frequency in 
the 
average of the random accelerations; B is the range of fre 
30 to 300 cps. It is 


pel SCC., g /CpS; a IS 


cycles root-mean-square (rms) 
quency under consideration, such as 
called the l'he value for a can be obtained 
directly by measuring the environment or calculated from 


l, by 


squanng the instantaneous accelerations, computing the 


band width.” 


an acceleration-time curve, such as shown in Fig 


average or mean of the squared values, and then taking the 
example, the rms average 


by the 


average. For 


four 


square root of the 


of one and seven is not but five as shown 


following calculations 


Acceleration density-frequency curves are now being 
used throughout the guided missile program to predict the 
reliability of a component subjected to random motion. 
Since damage is primarily caused by the magnitude of the 
acceleration the bands the 
resonances of the component, the probability of damage 


density in frequency near 
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ti envil 
in be estimated and corrective measure ne CHV! 


If the acceleration density frequency í I risti S l n mo [ iotional e1 ronment 
not vary with time, the random motion 1 | 
or steady state \ graph 
function of frequen y com 
random motion 
l'he term "acceleration d \ synon 
plete de criptive titles such nean square 
spectral densitv," or 


A graph of the acceleration density 


(quar 
Í i 


quency 1s sometimes called a “mean 


density spectrum.” Since these long names 


some, various short names have appeared 
density has also been called “power density,” a1 ei 
equen 


the power which is dissipated in an electrical resisto sd white (hébeeen 


the acceleration is represented by voltage across the resisto T d ane oue frequency f 
Calculations for the rms acceleration of random motion qu re not | 

are similar to that of sinusoidal motion—but for one differ- 

ence [Ihe rms acceleration of sinusoidal motion is un 


iffected by bandwidth long as all of the frequency 


components of the motion are within the band [hi 
problem is mor complex in random motion because th 
rms acceleration is a function of th« frequency band unde: 
consideration Higher values of rms acceleration. ar 
obtained as the band is widened, lower values as the band 


s narrowed 


Measuring the Environment 


l'o measure a structure subj t ndom motion a 
insducer is attached to th tu ( onvert the in 
tantaneous acceleration to ] | volta The 


ge 1S then filte red to l 


] 
} 
Hl 


i 
the meter cal 


celeration densit 


To measure random motion of an actual physical struc- 


ture, instruments arranged in th rder shown in Fig. 4 


Acceleration density 
g*/cps 


f 


1 
e ^n" th 
Frequency i 


i ‘creasing » bandwi ( ` be ass filter decreases 
Fig. 3—A more concise and practical way of representing the Decreasing the bandwidth f the and] 1 lecrea 


i Ó d ! i — ——— —— — 
random motion curve in Fig. 1 is by an acceleration density the voltmeter reading. This indicat hat th ns randon 
frequency curve. Solid line represents the actual motion; dashed 
line a typical test specification 


Accelerometer 


Structure | Bond 
or | pass 


invironment filter 
Reading a 


Fig. 4—Basic instruments necessary to measure the acceleration 
density of a structure or environment which is moving randomly 
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If the bandwidth is reduced by successive factors of four, 
the rms random acceleration will drop by factors of ap- 
proximately two. ‘This relationship becomes more exact 
is the 


the square of an rms 


bandwidth is reduced and, for narrow bandwidths 


IS proportional 


eleration 


As B decreases, the quantity 


random ac 
to the bandwidth, or a’ œ B 
°/B approaches a constant value called the acceleration 
density G [his 


An acceleration density 


result is expressed by Eq (1 


measurea in à tvpic i random 


lig 3 In 
densitv is not con 
both 
the level and the shape of the acceleration density spe 
trum vary from point to point within the structure 


environment is shown by the solid line in 


most environments, the acceleration 


stant, but a function of frequency In any airframe 


Dashed line in Fig. 3 is a typical test specification. Th 


shape of this specification has been chosen because th« 
environment it represents is simple to reproduce in the 
laboratory and is a logical compromise between the many 
measured curves. An environment with a constant acceler 
ation density as a function of frequency is called a white 
or flat random motion spectrum and designated as G,. For 


a flat spectrum the limiting process of Eq (1) is unneces 


1 


sary; the acceleration densit ndependent of bandwidth 


and the equation reduces to 


s iF 
R à 


Knowing that the acceleration density is a function of 
frequency, the rms acceleration for a frequency band bce 
tween f, and f, can be calculated from the following equa 


tion 


f 


S Gaf 


Eq (2) defines the rms acceleration as the root 


square 
of the area under the solid curve in Fig. 3 between frequen 
ind fy, as indicated by the cross-hatched area. As 
the bandwidth of the 


rms 


cies f, 
instrumentation is increased, th« 


observed icceleration will continue to increase until 


the complete area under the acccleration density curve is 


included 
in which the accel 


this fre 


For the white random vibration case, 


eration density is independent of frequency. over 


quency band, Eq (2) can be simplified to 


v BG 3 


in units of rms 


> 


Hus sim jlifc Inon I COMMONIV User 
I plificat 


for random vibration testing 


172 


0.01 SECOND 


Probability of instantaneous accelerations 
For example: 68 


Fig. 5 
occurring in random motion 
per cent of the time acceleration peak will be 


within a;,/a ti 


Fig. 6—Narrow band random motion. The low 
and high frequencies are screened out from the 
curve in Fig. 5 resembling 


sinusoidal motion with a varying amplitude and 


leaving a curve 


phase. However, probability of occurrance ot 
specific accelerations is approximately the same 


Ms an example, a random motion test specihcation ma 


02 ge 
ot 42 


2015 eps Phe 


ughout t ircraft and 


ition 


ill for a constant acceleration density cps over 


the bandwidth from 15 eps t value 


used th: 


industry as a test specific 


DS ] freque nth 


4 5/4 


missile 


From Eq 5 


y (2015 15) (0.2 20g rms 


Now that the rms 
vertical axis in Fig 
is identical to the 
ixis has been marked off in units of the 


icceleration has. been. defined. th« 


| can be calibrated. The curve in Fig 
curve of Fig. 1 except that the vertical 
ratio ot instanta 
acceleration a, to rms 
ilculated from Eq 
tion which will occur at anı 
ilculated, the probability of 


in be 


neous random acceleration 
Although th precise a 
futur 
that ac 
tated in terms of multiples of the rms random a 
Most of the time the 
instantaneous acceleration will be low, in fact 68 per cent 
of the will be 

} 


minus onc Lhe 


a as 
elera 
instant cannot be 
eleration occurring 


cleration for all random motion 


between the rm 


of th« 


time it values of plus and 


magnitude instantaneous accelera 


tion ibout 5 per 
vf the per 
ent of the time If the curve of Fig. 5 represents the 


1 
Cxampk ibove 


] 
exceed twice the rms value 


ind three times the rm 


will cent 


time value about 0.3 


the rms value between plu and minus one 


A be 20 g and one peak will exceed 60 g 


lhe curve in Fig. 5 represents à wide band acceleration 
In à narrow band, th« relationships are the 
bandwidth is sufficiently 
cent of th« 


curve will begin to r 


probability 
ime, and if the narrow, for 
example less 
of the band, the 


motion The 


than 20 pel center frequency 


emble sinusoidal 


sinusoidal motion will have a frequency 


ibout the ime as the center frequency of the narrow 


band, but with a constantly varying amplitude and phase 


l'he curve of Fig. 6 is a narrow band random motion with 


the low and high frequencies screened out 
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cleration Ihe curve is fora t pi 
150 cps with a O near 8. It may be 
I ~ 
vaveform looks much like a 150 cps sine 


What h ippen 


tion? Consider first n VS bjected to a sinu 


random m 


A constantly varying amplitude and phase 


soidal excitation l I 11 ig represent Although th inves in Fig. 5 and 6 do not ippea: 


either a single deg iom system or the normal imilar, the probabi f occurrence of specific acceler 


mode of à more com] te l ntams a mass, tions for the urv he same. Accelerati 


pring force a mping forc he « ronment which jin 

excites the mo IS represente block labeled 

structure ot ti ( 10d 18 
Response a [ thi soidal itation a, 1S celeration i ear a med 


caian 


shown in } 


might be 


the m i rger, approaching either 


frequencies ceding thi imes the rms value on the 


tion almost dom system, whi 
the mass 
than that of the e 
Maximum ratio 
Lure tO Inus 
magnihcation factor 


is also equal to the reci 
damping to critical d 
estimate of the 


madi ding I CI ) differenc 


between tl fre i hp f response Q 
| T, 


+ 


it resonan 

made at th« 
If motion 
idal, moti 

have th 

If the ex 

the 


mmponent 


ent fault 


Since it is at the acceleration peaks that damage occurs, 


equating peaks caused by sinusoidal excitations to peaks 


O tl | i | caused by random excitations will cause similar failures 
IS IC DCAK rl n [ n ( m : 
~< + O ti 


! 


1} me 
rOr sinusoxial CX x 
t 


; the u il © l 1 equ | multiple N 
he instantaneous a lcration respons : "un 


specimen is sh 


response Can 


has been ge 

by dividing 

Magnitude 
tica 


Structure 


(A) 


Citation a 
Exci na "s Respons 
or - =- 
G 
Fig. 7—Response of a single degree of freedom system to a 
sinusoidal excitation. (A) schematic of the system; (B) magni 
fication of input motion. Peak magnification Q is related to the 


response of the system to random excitation 





Input Peak 3 
volt “notch Exciter Power Vibration 
source equolizer amplifier omplifier exciter Specimen 


Motion Console 








lO 2000 " 2000 - 2000 
(A) Frequency (B) Frequency (C) 


Frequency 


Fig. 8—Major components of a complex motion system to simulate a random environment. Curve (A) shows the characteristics 
of the vibration exciter before compensation; dashed line loaded, solid line with resonance. Curve (B) shows the result after an 
exciter equalizer is applied to the solid line in (A). Curve (C) shows the final compensation resulting from a peak-notch equalizer 
added to correct for (B) 


ie ratio of th tion is called a p motion em nd consists of 


ponent \ vibration exciter shakes th« 


\ value of N equal to 2 rives reasonable correlation pecimen, a large electronic amplifier powers the vibration 


l ] l 
random damage level to the rms three major m 


st materials between ob | damages caused by exciter, and a complex motion console supplies a modified 


| 
ind by randon itatio For brittle mat« í ge to the amplifier to create acceleration of a vibration 
shouk SC 3 or more ani ry du le proportional to an input voltage Sources of input 


ge proportional to commonly desired accelerations 


ition, the designer ire mounted in the console and rs mav be externally 


Ihe addition. of nnected di 
Ihe stru ture ma \ pecim n I Í Hires COI l f the svstem 
ilso be stiffened redesigned to use one of the new re shown in the ock diagraı ig. 8 [he specimen 


high«lamping alloys (see "Manganese Copper High-Damp vil y «citer driven by à power amplifier. ‘The 


ng Allovs. Product Engineering, May 1956 page 135 implifier Iv modified voltage from the consok 
Also ping the linear dimensions small will Keep res vhich contains an input voltage source 1 pe ik notch 


mant frequencies high and improve conditions. Fr equalizer and an excite equalizer l'he symbol a in the 


quently the excitation in the environment is not uniformh liagram reprcset the acceleration of the specimen; volt 


distributed with Ireq iency and the design can be impro cd ge from tl npt \ tage source is designated as V 


] à } T] > 1 
by increasing or decreasing the resonant frequencies itag he ¢ major points in the system are desig 


gions where the motional excitation is low y progressive subscripts. It is desired that the 
pecimen exactly reproduce the input 


Simulation of Random Environment eis — Dn » 


l elcration 


of the table and pecimen t the volta which drives the 


] 


reate random 


vibration excite! However, the gain \ ; greatly with 
bserved environ 
lo 


frequency. obtain an acceleration pt yportional to 


motion can then bi 
N " input voltage the gain of the entire system from input 


components or foi voltage V, to the specimen acceleration a must be constant 


li i 
ualihcation 
qu By using equalizers in the console, the gain of the equal 
First step is id icceleration the specimen 


I 
} } 


izers is adjusted to the inverse of the gain of the vibration 
should be sub then obtain a voltage propor 


z exciter to make the gain of the entire svstem constant 
tional to that ac H lv. th iboratory equip 
À pe 71d l'wo types of equalizers are required because the gain 
ment is adjusted to cti in celeration proportional to 


. of the vibration exciter is not constant to start with, even 
the voltag« 


vithout a table load, and each resonance of the specimen 


Laboratory equipment required to perform this simula introduces a sudden variation in gain. The “exciter equal 
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1 


n of the vibration 


izer” mpe » for the gain. variati 
exciter as modified by the non-resonant portion ot the load 
It is adjusted to have a gain which is inversely proportional 
to the 


ynpensates for the gain 


vibration exciter gain \ “peak n itch equalizer 
iused by a specimen 
that is a 


MT veral ps ik n itch equalizers ire normally 


variation 


] 


esonance and has a gain characteristic function 


f fi jucne 


| 


ised, one for each of the major resonances of the specimen 
d, the gain of the console from \ 
gain of the 


Since the 


When properly adjust 
to \ 
to the 


is inverse to the vibration exciter from V, 


table celeration umplifiers used in 


the ratio 


implifier gain 1 


| very. flat frequency response 
And since the 
ympensate for the vibration 


proporti mal to the input 


nstant 


equ ii 


\ rand ni 


urce and, witl ( rain, tl specimen 


input voltage 
vill b 
ibiecte loi ccelera er component 
idded to th 


yotect it from 


re: a displacement limiter to prevent the 


] 


isualh its flexibility an 


ind operator abuse 


vibration exciter 


from hitting mechanical ind jolting the spe 
idjust the 


an rms voltmeter to read the 


stops 


men 


a variable bandpass filter tí bandwidth of input 


voltage; rms magnitude of 


1 


inv voltage or acceleration; accelerometers and cathode 


followers to convert motion to voltage; an oscilloscope te 


tem 


vibration exciter or specimen 


view waveforms; an amplitude protector to prevent sys 


failures from damaging the 


Selec ting Test Equ i pment 


l'he vibration exciter should have a displacement rangi 
idequat to 
force 


ind peak a 


handle the range of expected displacements 


ind a rating great enough to produce the required 


rms elerations for the expected range of test 


loads. Unfortunately. neither the p ik to peak displace 


ment no 


well define 


the peak acceleration of a random motion is a 
d quantity I'he random 
if the acceler 


ind 


displacements are 


itions are random, and peak displacements 


accelerations exceed three times the rms values 0.3 


per cent of the time 


rms value 


limited to three times the 
practic that 
the peak to peak displacement is equal to 6 times the rms 
value calculated from the a 
l'or a band flat a 


peak to peak displacem« nt 


If displacement 


n each direction—a has become standard 


eleration density 
density 


and can be 


wide cleration spectrum the 


Wl 


the I nsity spectrur ; not 


in inches. 
Eq (7) can 


ement 
flat, 
be us te an approximate value for peak to peak 
] with G 


rating of a | 


in the region of f 


CL 


displacement by replacing G 


l'he rms random force ibration exciter should 
exceed the rms random force requirement of the vibration 
test The force 


following equation 


requirement can D€ computed by the 


F WA (R 
indom lb, W is 


moving element as 


É the 


icceleration on 


vhere F is force in rms weight in Ib « 


entire embly, and a is 


Product. Engine 


} 1 T yo 
t the 1 ce rati 


Ines g 


Selection of an amplifier is determined by the random 
force to be produced and the characteristics of the particu 
lar vibration exciter used to produce this force. It 1 t 


ipabk the high 


Table I 


Amplifier-Exciter Requirements 


Exciter | 


Amplifier 


20 g RMS 


acceleration 


Random Forc« 


| 
| 


840 
7000 


90 | 


] 
| 
RMS | 


D k for S 

peak torce 
1 

If the force 


rating of a system is inadequate to drive th 


pecimen to the desired acceleration density over the enti 
band, it is possible to divide up 


ind te 


ICCCICTI 


UUU D 
- I 


Tange 


a a 
if the entiri frequen y band 
lor examp: 


est a 400 pound object t 


restricted frequency rang 


In-treqt n 
of the vibration exciter. This is the characterist 
discussed that must be 
Dashed urve in A repr: 


n aded 


icteristx 

previous! 
previ ly 
equalzer 


ompensated by the 
haracter 


1 


1 
h the 


ents the gain 


Althoug 


ibration exciter 


in the low frequency range are not 





he specimen and moving assembiy, and very little force 
required to obtain large accelerations 
l'he exciter equalizer compensates both for the gradual 
lopes in the low frequency region and for the sharp peak 
n the high frequency region as shown in (B) [his is 
omplished by creating in the equalizer an exact recipro 
| of the transfer function of the unloaded vibration ex 
ter and attached nonresonant mass 
Curve in (C) is caused by a peak-notch equalizer which 
npensates for both amplitude and phase variations, not 
| vicinity of resonance, but also over the full 


juency band of operation lhis complete compensa 

hieved by creating, in the peak-notch equalizer, 

exact reciprocal of the modification to the vibration 

ter transfer function caused by a resonance in the 

umen 

Since most specimens have a number of resonances, not 

just the one illustrated in Fig. 8, a number of Peak-Notch 

I qualizers are used, all connected in tandem so that their 
ün-frequen haracteristics multipl 

equipment is adjusted, random motion 

Tr n of tl ri re on which the components 

urves similar to the solid 

irious locations in the 

[he curves will varv; 

ihcation derived from 

made more severe than the expected 

components in a device survive the 

considered reliable 


intended function 


Lightweight Nut Design Based on High Strength Material 


AVID W. GRIMM, KAYNAR CO., SAN DIEGO, CALIE 
basic nut clement In the common 

S thread size, for example, the 
veight of the standard design was 
per thousand; the weight of the 

new design is about 4 lb per thousand. 
Note that the auxiliary locking 
which e levice has been designed out of the 
new part Also, further reduction 

familiar hex in the amount of material is obtained 
rial with the bv virtue of the annular recess which 
I'he \ divorces the main load-carrying nut 
clement from the wrenching element. 

l'his new hex nut may be wrenched 
nternally as well as externally and 
therefore another great weight saving 


possible in design of new aircraft 


the large amount of wrench clear 
ince formerly required surrounding a 
hex nut is obviated. Flange width 


in. be reduced as the nuts can bx 


tled closer to the web or body 
of the aircraft structural part 

Similar weight and space reduction 
is possible with anchor nuts of the 
new design, both of the fixed and 
fl ating tvpes 
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Fig. 1—Equipment used to determine sensory perception level. A calibrated secondary vibration measur 


l } 


! ] etermines vibration amplitude 


ing standard, unaffected by damping produced by tested individual 


Touch and Vibration 


Maximum and average fingertip 


c s e 
Sensitivity and hand sensitivities to a vibrating 


mass are determined and plotted as 


a function of frequency and ampli- 


R. J. FIBIKAR 


Development Engineer, Balancing Machine Divis tude of the oscillation 


PERMISSIBLE VIBRATION AMPLITUDI pendei 
for various pieces of equipment is gen ippli 
erally established on the basis of: abil- tud 
ity of components such as bearings 
and supporting housing to withstand 
additional loading imposed by vibra 
tion; loading effect that vibration 
may have on associated members in 
ultimate installation; and the comfort 
or initiation levels of persons using plitude | know 
ind handling equipment in operation ever, the human 
it home or in plants 
Each of these effects of vibration 
must be recognized and their relati 
importance determined when estab 
lishing a vibration tolerance fo: 
given piece of equipment. [he maxi quipmen 
mum vibration amplitude that can be ; well as engineers in 


[ In th 
E aid 


tolerated must be determined inde ver plant, and 
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rAveroge sensory 
perception levei 
for finger tips 


vibrotion in millionths of on inch 


sinusoidal 


Maximum finger tip 
sensitivity noted 





Amplitude of 


20 40 60 80 100 I50 200 300400 600 800 1000 


Frequency (cps) 


Fig. 2—Vibration amplitude perception level of the finger tips. Vibration is 
sensed in a manner similar to that used when “feeling” an object for vibration 


The path of motion of the vibrating block is along a line parallel to the arm 


178 


Hand grip type of vibration 


contact similar to that found in mixers 


Fig. 3 


and other portable power tools was 
simulated by hand 
on the electro-magnetic exciter 


mounting a grip 


+2, 000 rpm 
ind plotted 
As conditions of test 


litucle 


l 
AET second 


I 
€ determined 
influence am 
ibration bc 


it which a ome 


perceptible the conditions must lx 
inderstood to make the data applica 
ble for the design | he 


equipment used is shown in Fig. 1. 


enginee! 


An electro-magnetic exciter was used 
to give simple harmonic motion to a 
steel under test 


touched the vibrating block with their 


block. Individuals 
hinge! tips in a manner similar to that 


normallv used when "feeling" an op 


unit for vibration 
of motion of the 


ilong a line parallel to the arm 


erating 


he path 
vibrating block was 
At a. given frequency, vibration am 
plitude of block was increased from 
until the 
Vibration 


reased from 


ZETO vibration was sensed 


implitude was then de 


until vibra 
Repeated 


indications of this amplitude thresh 


l large \ iuc 


tion was no longer noted 
old at which vibrations were sensed by 
1 given individual at a given frequency 
were extremely consistent 

Vibration sensory perception level of 
tested 
implitude-frequency 


twenty-five individuals had a 


similar relation 
ship, with considerable variation in in 


[his 


along with the effect of human judg 


dividual sensitivity. variation 
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Average sensory perception 
eve/ for gripped 
vibrotion 


inch 


on 


of 


Ilionths 


mi 


in 


vibration 


sinusoida 


of 





Maximum sensitivity 
noted when gripped 
by hand 


Amplitude 





60 $80 !O0O I50 200 300 400 600 & 
Frequency (cps) 


Fig. 4—Vibration amplitude perception level when the vibrating object 


gripped by hand. A comparison of these curves with Fig. 2. shows that 


person is considerably more sensitive to a vibration that is gripped than 
one that is touched 


ment makes it impractical 

to classify the vibrations 

fair, rough and the like 

implitude at which the vibrations 

came perceptible were considered 
Average sensory perception level as 

plotted in Fig. 2 is a guide that sup llowable vibration li: 

plements existing lower frequency Human response 

data. Maximum individual vibration hanges for different 

tact with vibration 
ception level of the most critical user onsideration, 
unted on the 


versely with approximately the ] ter to simulate the 


sensitivity (plotted in colo: 


Perceptible amplitude vari 


power of frequency up to 300 ( | (ther portable power 


is frequency is increased above thi Figure 3. Vibration 


value, human sensitivity to vibration ion levels for individi 
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EDITOR'S NOTE-— Methods of vibration 
control have had extensive coverage in 
Product Engineering in recent months. A 
selected group of these articles is listed 
below in chronological order 

Analysis of Oscillatory Motion Using 
High Speed Photograhy," W. G. Hyzer, 
June 1956 page 135 Derivation of timin 


and measuring accuracy; study of à vi 


rating spring and motion of a solenoid 
armature 

Oscillatory Accelerations," Joseph I 
Sodaro, January 1956 page 221. Align 
ment chart to determine acceleration in 
z's of a vibrating body 

Selecting Vibration Isolators,” Sep 
tember 1955 page 184. Five point design 
procedure, and 11 types covering loa 
from ounces to tons 

Shock Isolation,’ Walter W. Soroka, 
June 1955 page 167. Method of analyzing 
displacement and inertia loads on an 
elastically mounted structure subjected to 
mpact, based on half sine-wave pulse 

Keeping Products Quiet" D. H 
Muster, December 1954 page 140 
Physiological effects of noise; magnetic, 
air, and mechanical noise sources in in 
duction motors; methods for reducing 
noise to desired levels 

Vibration of Machines on Flexible 
Structures,” Walter W Soroka, April 
1954 page 190. Determination of spring 
constants of typical structural elements, 
application to composite structures and 
vibration isolation by proper tuning of 
structure and mounts 

“Vibration Isolation of Machines, 
Sheldon E. Young, February 1954 
146. Selection of isolators for three 
ind six point mounting 

‘Damping Characteristics of Glass 
bers, Sol Musikant, February 1954 page 
166. Load-deflection characteristics of 
glass fiber mat, shear strength, trans 


missibility and temperature range 





Fig 5 Corrosion resistance of iron castings exposed to samc 
atmosphere for same length of time. Left: untreated. Right 
chromized 


Fig. 1—Chromized case at large magnification, 
showing continuity between base metal and 
case. Base metal: SAE 1010 


Fig. 2—Formability of ductile case is shown by the strip heater 


casing, right, crimped after chromizing. Uncrimped casing, left 


Chromizing for Resistance to 


DANIEL E. LEHANE, Manager of Sales Engineering The Ductile Case 
RICHARD L. WACHTELL, Technical Director näsa di 


Chromalloy Corp White Plains, N. Y } lli Chromium ft 1 CW À SAI 101 


on-chromium alloy e with chromium content decreas 
(CHROMIZING, OI! i1 e diffusi hromium in most fe ing from approximateh +0 per t the surfa 
rous and some non-ferrous metals increases their resistance t root. Fig. ] Depth 
to oxidation, corrosion and wear while conserving critical commercial maximum 
materials. Commercially, the chromizing process is carried ise is good resi to ling corrosion 
out by the “pack” method, which consists of placing the ed temperatures t ting at 1200F fo: 
parts in a powdered compound in special illov retorts and s chromized SAE 1010 steel gained onl t 
processing at high temperature. Gas chromium 
pounds evolved reach ill surfaces the parts being t 
including recesses, threaded holes, cracks, and even t! 
urface pore structure o ts produced by powder metal 
lurgy techniques. At these surfac he volatile chromium late 
compounds interact l tl d materials, depositing When operated at temperatures b low 900 I 
metallic chromium atoms which diffuse inward and allo: ise does not discolor, resists attack by combu 
or react with the elements of the base alloy. What result ind prevents carbon penetration ii the steel. The 
is either a ductile or a hard case, integrally bonded to thi Ì ntinuous and has considerable ductility, so that rela 


performed 


base metal, having characteristics whi pend largely on tively severe forming operations, Fig ] in be | 


the composition of the treated m« par n the parts after the case has been produced 
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Material 


SAE 1010 


! 


SAE 1010 


Ingct Iron 


r enamelling iron 


Ingot Iron 


SAE 


1117 


Iron powder 


Armco 


Typical Applications of the 


Form which Parts 


Supplied 


in 


0.030 wall tubing 


electric heater casing 


in 


0.030 in. wall tubing for 


arc light shield 


Expande d 
0.093 in 
broiler radiants 


metal 


offset 


Air 


Precision 
craft relay parts 


castings 


Screw machined parts for 
soldering-iron ind 


shells 


cores 


Sintered 
appliances 


parts 


Properties Needed 


Oxidation 
1200 to 1400 F 
and core 


resistance it 
Ductility 


of case 


Oxidaticn resistance and 


good thermal conductivity 


Resistance to gas flame at 
1400-1500 F, intermittent 
operation with rapid heat 
ing and cooling cycles 
Corrosion resistance 
humid atmosphere 


Oxidation resistance 


scaling) up to 1000 F 


Corrosion 
water and magnetic 
meability superior t 


resistance n 
per 
130 


stainless 


Improv ed toughness so as 
to eliminate brittle 
in the field 


failure 


Ductile Case 


Special Features 


formed 
and steel stamped (trad 
name and catalog num 
bers) after chromizing 


Tubes have to be 


Permits simplified design 


Deep « ise obtainable with 
mild processing conditions 
Cannot be formed 
chromizing 


atter 


Case does not interfere 


with magnetic properties 
Low machining cost but 
corrosion resistance is re 
duced by presence of S 
No forming operation 
should be performed 


Pores are sealed to preve 
water 
inprotecte 


nt 
from penetrating 


d interior 


1 


Rust 


at th« 


resist ance achieve 


Same time 





orrosion and Wear 


Material Replace 


430 stainless stec 


Single chromized SAE 101( 
tube replaced hollow as 
sembly made from two 321 
SS tubes, welded at 
end 


each 


430 stainless ste« 


alloys 


Improvement 


lytic coatings 


Improvement over c 


pper 


ind stainless steel 


Impr 
iron powder 


ement ver plain 


sinterings 


How gaseous diffusion of Chromium produces either ductile or hard surfaces on steel parts. 


Influence of base metal on the characteristics of the case, and typical applications. 


process 

ishing 
Atte 

bossed. 


rusion 


Product 


the 


Gener 


needed 


| ngmececril 


+] 





Material 


SAE 1018 
carburized 


deep 


AISI 4340 


Sintered iron pow 
der, deep carbu 
rized 


SAE 52100 


1.295 C steel 


A-2 Tool steel 


Grey Iron 


Material 


AISI 4130 


Type 321 stainless 
steel 


HS21 and Stellite 
31 


Molybdenum and 
Tungsten 


High nickel alloy 


Graphite 


Titanium carbide 
base cermet 


ium bers up tO 25 
rial 


almost 
hardness is 


IS 15 


tional heat treatment being 


As 


on 


th 


out ol thi 


with 


condition Lhe pa t 


182 


characteristk 


Some Applications of the Hard Case 


Parts 


Form in which 
are Supplied 


Upset parts 


Forgings for aircraft 


cessory 


ac 


Molded powder metal 
sprockets for driving chain 
saw. 

Wire forming tool ma 
chined from bar stock 


Cutters with multiple cut 
ting edges for leather 


Wiping dies for automobile 
trim 


Cast parts for kitchen 


equipment 


Applications Using Special Alloys and 


Form in which Parts 


are Supplied 
Telescoping tubes for air 
craft engine control 
Machined pins. Aircraft 


accessor y 


Precision castings for 


special turbine 


Flat strip or machined 
parts. Brazing mandrels 
for vacuum tube manu 


facturing 


Pins for spark plug elec 
trodes 


Machined components 


d and 


Presintered, machine 
final sintered 


U are obtained 
hard as cemented 


of the 
requir 


irbidk 


v-carbon 


ndicating 


( irbide 


( 


Properties Needed 


Superior wear resistance in 
contact with abrasive 
terial 


ma 


Operate at 900 F and over, 
are exposed to all types of 
outdoor atmosphere 


Resistance to abrasion on 
chain saws operating in 
sandy conditions 
Metal to metal wear, slid 
ing contact 


Extended cutter life be- 


tween grinds 


Resistance to wear and 
galling in contact with 
straight Cr-stainless steel 


Rust in humid 
atmosphere and in contact 
with detergents 


resistance 


Properties Needed 


Resistance 


1000 F 


to seizing 


Eliminate galling at ele 
vated temperature in slow 


rotation 


Erosion resistance at high 
temperature without sacri 
ficing high temperature 
strength 


with 
of peeling in 
heat cycles. 

attack by 


Oxidation resistance 
out danger 
numerous 

Must 


braze metal 


resist 


Resistance to erosion by 
combustion gases and elec 


tric spark 


Improved oxidation resist 
ance 


Improved oxidation and 


wear-resistance 


that the mate 
This high 


no 


iddi 


ise, 


)btain it 


| pounds 
n lon, 
ult 


nni iled 


nother heat 


Nonmetallic Base 


cott 


Lhe | resists 


Special Features 


eliminates need 
for conventional hardening 


Process 


Corrosicn resistance has to 
be maintained through 
thermal cycling and in the 
face of some wear. Parts 
are heat treated for fatigue 
strength 


Material toughened 
ducing edge failures 


re 


Steel core is heat treated 
after chromizing without 
damage to hard case 


Cutters can be sharpened 
by careful grinding on one 
face adjacent to the edge, 
preserving case on opposite 
face 


Small tools hardened dir 
ectly from chromizing heat, 
eliminating distortion and 
bright finishing 


Large cost 
pared to 
castings 


savings com 


stainless steel 


Special Features 


Maintains dimensional ac 
curacy 


Austenitic stainless steel is 
used for its high temper 
ature strength and 
bility 


sta 


Some alloys 
precipitation 
after chromizing 


respond to 
hardening 


Chromized molybdenum 
forms good glass to metal 
seals 


Thin, hard carbide c: 
formed 


ise 1S 


Chromizing may make the 


irbide Cas h 


non-ferrous me 


ind non-metallic m 


md jute 


crosion 


Product Enginee 


Material Replaced 


Improvement heat 


treated steels 


over 


over heat 
Replaces 


Improvement 
treated 4340. 
stainless steel 


SAE 52100 bar stock 
Improvement over plain 
iron powder sinterings 
Improvement hard 
ened tool steels 


over 


18-4-1 high speed steel 


Heat 
bronze 


treated aluminum 


Cast stainless steel 


Materials 


Material Replaced 


No other material success 
fully met requirements 


No other material success 
fully met requirements 


Chromium plated tung- 
sten and molybdenum 


Improvement over same 


material not chromized 


Improvement over 
ite not chromized 


graph 


use of iron binders 


in place of Ni and high alloys) feasible 


tested tor weal 


been 
tals, 
iterials as 


vith 


isbestos base com 


wood, le ither, 
VETY itistactory re 
by molten metal and by 
November, 


nng 1956 





molten glass 
irburized before 


btain this hard chromium 
Influence of Alloying Element 


Carbon is one of the most powerful con 

tuents in its effect on the diffusion rate 
f chromium into steel. Under otherwis 
qual processing conditions, 
smaller the higher the carbon content 
the base steel 

Some elements retard the diffusion 
hromium producing l shallow I5 nick 
is typical. Other elements, one of which 
is silicon, assist the formation of deeper 


ISCS 


some illoving eleme nts nte nto the 
xchange or diffusion reaction, affecting 
the character of the case. Instead of straight 
ron-chromium alloy, complex alloy cases 
re formed when other constituents are 
ry small quantities. The 
Fig. 4—Wear of wiping dies used to form type 430 stainless steel. Left 
aluminum bronze after 3000 pieces. Right: tool steel with hard chromized 
case after 100,000 pieces 


illov formed influence 
resistance, the hardness and 
surface smoothness of the case. Some 


tainless stecls experience an improvement 


n properties by chromizing. Results 


r i 
special tests performed two staink 


tecls are shown in Tabk 
Alloy Selection 


Choice of material out of which the 
parts are made is governed by service func 
tion. When chromizing is considered and 

case with special properties is required, 
then the alloy may be selected on the 
basis of the tvpe of case it forms on 
hromizing. Occasionally, tl part may 

pretreated in order to produce a specifi 


tvpe of case 
t e 
R rch now in prog ndicat hat Fig. 5—Wear of high carbon steel sprockets made by powder metallurgy, 
C» i i È 4 Ls i 1 p 
after exposure to same abrasive condition for same length of time. Left 


01 O0 ITOUS 1 \ O0 ( e 
ne non-ferrous and even non-metalli untreated. Right: chromized 


" a 
materials may pé hromized su 


EDITOR'S NOTI The process described in this article was lable I I ffect of He: it ( ycling on WX eight ( hz inge 
developed in England, where it has been in commercial use à desiit 
for about ten years. Introduced in the United States about five 





years ago, it has now been in production for about three years Dura 


| 
| 
| 
| 


in Germany, one in France. They differ from the one described Type 
in this article in that the carrier gas is formed outside of 


furnace and piped in. Flow control of the gas is critical, and 


eri re ) aking the processes more ex | 
operation is more complex, ma g e [ 300 to 1600 F reri 


100 
»ensive. 
I 100 300 to 1600 F 30 minutes | 
| 
| 


Work is now in progress to adapt the British process to pro 


Two other chromizing processes have also been developed, one — Steel | tion of 
| 
I 
| 


duce nickel diffusion 

Other processes for production of surfaces with special 
properties have been reported in Product Engineering in recent 
issues, "Flame Plating for Wear Resistance," September 1956 
page 202, describes a process in which hard surfaces are pro Other articles include "Hard Chromium Plated Parts," 1956 





duced by detonation deposition of special materials on the parts Design Digest Issue, page C2. Another article on page C8 in the 
Developments in Sprayed Metal Coatings,” June 1956 page same issue, "High Temperature Coatings for Metals," includes 
194, reports latest designs of powder spray guns and discusses data on diffusion, refractory and low emissivity coatings. Also, 
the fusing properties of aloys sprayed by this equipment Nickel and Chromium Electroplates for Aluminum," in the 


‘Alloy Plating,” September 1955 page 136, describes plating 1955 Design Digest Issue, page C2 
procedures for electrodeposition of some alloys and properties Protection of surfaces by dipped aluminum coatings will b« 


of plated parts overed by an article in preparation for a forthcoming issue 
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Unusual Applications of 


Housing 
/ 


FIG I—BALL-BEARING SLIDES 
Six miniature bearings accurately sup 
port a potentiometer shaft to give low 
friction linear motion. Three bearings 
are located in each end 120 deg 
radially apart to assure alignment and 


freedom from binding 


~ Bearings 


Fig.l 


FIG. 2—CAM-FOLLOWER ROLLER. Index 
pawl on a frequency selector switch uses bear- 
ing for a roller. Bearing is spring loaded against 
cam and extends life of unit by reducing cam 
wear. This also retains original accuracy in 


stroke of pawl arm. 


FIG. 3—SEAT FOR PIVOTS. Pivot-type bear- 
ings reduce friction in linkages especially 
when manually operated such as in pantograph- 
ing mechanisms. Minimum backlash and maxi 
mum accuracy are obtained by adjusting the 


ustable 
Pivot cones 


threaded pivot cones. Mechanism is used to 


hy 


support diamond stylus that scribes lines on 


Il 


gunnary telescopes 


Pivot 
beoring 


Threaded 
housing —-- 
for 


FIG. 4—SHOCK-ABSORBING PIVOT POINT — 
Bearing with spherical seat resting on spring acts as a 
pivot point and also absorbs mild shock loads. Used on 
a recording potentiometer that is temperature con 
trolled. Spring applies uniform load over short dis 
tances and gives uniform sensitivity to the heat-sensing 


clement 


Fig.4 
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R. H. CARTER 


Miniature Bearings — 


M ature Precision Bearings, I 


FIG. |. 5—PRECISI LINEAR ADJUST 
MENTS obtained by rotating the eccentric 
shaft thus shifting location of bearing. Bear 
ing has special-contoured outer race with 
standard inner race. Application: lens with 


ntr if 
grids for an aerial survey camera Eccentricity 


Eccentric shaft 


Thrust bearing 


Flanged 


Threaded bearing 


colar ~- FIG. 6—SUPPORT FOR CANTILEVERED 


2 A SHAFT obtained with combination of thrust 
Stepped -- 


collar and flanged bearings. Stepped collar provides 


seat for thrust bearing on the shaft but does 
not interfere with stationary race of thrust 
bearing when shaft is rotating 


Housing 
Gear train 


Fig.6 -Ring bearings 
Output gear 


t Cylinder 


FIG. 7—GEAR-REDUCTION UNIT. Space 
requirements reduced by having both input 
and output shafts at same end of unit. Out 
put shaft is a cylinder with ring gears at each 
end. Cylinder rides in miniature ring bear 
ings that have relative large inside diameters 
in comparison to the outside diameter 


Outer bearing Rubber tip 
for tachometer 


readings 
m—— , FIG. 8—BEARINGS USED AS GEARS 


Manually operated tachometer must take 
readings up to 6000 R.P.M A 10-to-1 
speed reduction was obtained by having 
four bearings function both as bearings 
and as a planetary gear system. Input 
shaft rotates the inner race of the inner 
bearings, causing the output shaft to 
rotate between inner and outer bearings 
Bearings are preloaded to prevent slip 


/ 


a 
. 
s 
. 
. 
. 
s 
. 
. 
s 
. 
. 
. 
E 
. 
7 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
= 
. 
s 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
s 
^ 
. 
. 
. 
. 
^ 
^ 
. 
. 
. 
. 
^ 
. 
. 
. 
. 
B 
. 
. 
. 
4 
. 
. 
. 
s 
. 
. 
. 
. 
. 
. 
. 
. 
. 
^ 
. 
. 
^ 
. 
^ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
s 
. 
. 
. 
+ 
. 
. 
s 
. 
. 
. 
. 
^ 
. 
^ 
. 
. 
. 
. 
. 
. 
. 
s 
. 
. 
. 
. 
. 
. 
. 
. 
. 
> 
. 
. 
. 
. 
* 
. 
. 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
^ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
> 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
- 
. 
. 
o 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
s 


d age between races and balls. Outer hous- 
Output shaft shoft 


penada ing is held stationary. Pitch diameters 
cylinder 


and ball sizes must be carefully calcu- 
Fig.8 Stationary housing lated to get correct speed reduction 
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Inu tial Second Stage 


Constont Rote of Creep 


insulation 


neter extension rod 


Upper jig 


Elongation (creep strain) 


Low Stress 





o Insulation 
Time 

Fig. 1—Creep-time curves. Creep specimen 

is a standard annealed carbon steel rod 

> 


Fig Test set-up. Method of taking creep easure 


ments of helical wire springs while in furnace 


High Temperature Creep 


Es of Coil Springs 


Materials Engineering Dept., 
Westinghouse Electric Corporation 


E ds Music wire and Type 304 steel tested for creep at 20 C, 150 C 
CRI EP IS DEFINED aS a gradual deform 4 


tion of materials in the direction of i-a i I 
— — a and 250 C. Test method, creep-time and creep-stress 


ipplied stress, usually over a long 


D 
| ( 


riod of time and at elevated tempera relationships. Data indicates that curves can be extroplated 
It is the subject of intensi 


ind investigation primarily be for higher values when plotted on logarithmetic coordinates. 


iuse of the continuing increase in op 


erating temperatures in many field 
Ihe problem is aj 
mentally by ipplying tensile stress of stresse Helical spring however of px ik. residual stress [hus cold 


proached xperi 


uniform distribution and constant differ considerably from the uniform formed springs have exceedingly larg: 


magnitude to a standardized specimen diameter and definite gage length test ind complex stresses 
for the required period of time. Creep specimen. In contrast to the pure These variations effect not only 
is recorded as a progressive increase in tension and ipproximately uniform the numeric il value of the creep, but 
gage length of the specimen with in stress distribution in standard creep also require the use of a different basis 
crements of time specimens, stress in a helical spring for comparison When standard an 
Tensile specimens are usually heat is mainly torsion and varies from ap- — nealed carbon steel tension specimen 
treated for structural stabilization at — proximately zero at the center of th« ire used, creep is divided into three 
the approximate temperature of the wire to a maximum at the surface stages, Fig. 1, usually designated 
test or service. In most instances, this Stabilization treatment for springs initial, second and final stages. For 
treatment ipproaches 1 soft anneal must be held to much lower tempera highly stressed specimens initial crecp, 
leaving the material free from residual tures and results merely in the relief OS, is characterized by a high but 
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reep rate; si 


SI by E 
traight 
stage creep, FA, by 


stage creep, constant rate 


line and final 
1 rapidly increas 


indicated by a 


ing creep rate continuing until failure. 
l'or intermediate Fig 
l1, the 1 lower 
deformation result 
of hardening 
forces both 


low contin 


ues bi 


ind low 
initial stage begins at 
[his is a 
ind strain 
Second stage reep 


stress, 


value 
innealing 
in 
intermediate loading 


the limit thc 
idence that final stage creep 


ind 


vond or 


graph 
vithout « 
} 


IS 


cing approached 








Creep Test Procedure 
Music wire and I^ 
steel spring wire wer 
test spring material 
use it 
for highly str 
304 b« 


the 


its wide 


lype 
withstand 


I 


elevated temperatu 


mechanical properti 
f the spring material 

[he springs 
in automat 
the 
the 
tolerances 


After f 


end turns 


WIIK Va 


Total 


tests of musik 


tribution in the furnace 


idol 


increments 


ot 


Mter 
hic 


| Lan i ' 


] 
load 


lization is a 
the 
reading taken 
the s 


recorded it 


made, > It 


on ] 


urements ré pre 
height of the 
caused bv th« 


CTC( p 
Both the mu 


mca 
in 


of the mater temperature, 


IC | nd ! tu «a 
Kk 
November, 
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creep 


wire 


ivainst 


heli 


al ci 


time 


ul 





3 4 
Time, hr x 1,000 


(A) tor 


springs 


20 ¢ 


(B) 


Stress 80,000 psi 





ec 


for 150 ( Results of 





parent creep-time relationship is soi 
what complicated by effects not aj | | Stress 80,000 psi 
parent at higher temperatures an 
stresses. The first stage portions of 
these curves are roughly similar t 
those for the higher temperatur: 
ind stresses, but after approximate] 
1000 to 3000 hours of testing, cre 
proceeds negatively for a short tim 
Finally, before the end of the tests 
ıt 7000 hours, the curves level out to 
1 zero creep rate 

he negative ci is believe 
to be the result o ning pheno 
non with strain aging playing 
dominant part 


I 
a trend towards equilibrium 





itional or mechanical, and aw 





in unstable condition such as set 
by cold plastic deformation. Strain 


wing accelerate is. temperatur 





increased and is usually accompani 


by a slight increase in density and/o 50 € Stress 40,000 ps 
modulus, either or both of whi 
ild su i1 parent rati -— 
uld result in ippa! n ies Stress 80,000 ps 
reep lhe magnitude of observe: 
negative creep is very mall and fo 


} 


DC IK clecte | 


most applications can 

6. For the higher temperatures ind 
stresses, the portions of the curves in 
the second stage area svstematicall 
exhibit a downward curvature aj] 
proaching but not reaching zero creep 


rate, as distinguished from the straight 





line relationship for the corresponding 


segment, Fig. 1, of the tension spc | 
men curve his if prime import 0.000 


ince because curvature here prevent 





— pes ; 


K Time, hr x LOQO 
linear extrapolation of the curves fo o HH a 


periods of time beyond the duration Fig. 4—Total creep against time, (A) for 20 C; (B) for 150 and 250 ( 


f the test Results of tests of Type 304 stainless steel helical coil springs 


M room temperature the crec] ; 

of music wire rines and Tvpe 304 Table I—€ reep l'est Springs 

f WII prings anc | ; 

stainless steel springs 1$ ibout = the Type 304 Music 
same, but at 150 C, the creep of mu Stainless Wire 


sic wire is considerably greater than 
that of Type 304. At 250 C the stair Composition 


less springs show fair creep resistan Carbon, per cent 0.05 


| 
| p T C 18.40 

preliminary tests on music wire Chromium, per cent 

: Nickel, per cent 8.9 

temperature havi 


suitable for service Design Data 


7 n Wire dia., in 0.048 
Creep-Stress Relations Mean spring dia., in i 0.382 
Free height, in 5 75 
Total turns i 
ipproxim itely an c xponenti il function Active turns 


l'ension tests establish that creep i 


Of stress lo dete: | t similar Aisi 

. a E STRUCTURAL PROPERTIES 

1 Proportional limit, psi 108,200 172,000 
sion. springs, total creep in inches at Johnsons Elastic Limit, psi 205 800 224 900 
the end of 7000 hours is plotted Fig Yield Strength : 
Fhe 0.1 per cent offset, psi. 198,300 261,500 
. 0.2 per cent offset, psi 235,600 286,500 
approximately straight line indicates Tensile Strength, psi 277.200 331.000 
that the nature of the relationship is Elongation in 8 in., per cent 1.97 2.70 
Hardness, RC 49-50 54-55 


relationship exists for helical compres 


5, on logarithmic coordinates 


exponential 
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Ihe 
the 
the creep-time 


temperatu 


exponential 1 


be valid for tii 
onhrnn this 


i 
econd 





Fig. 5 Stress against total 7000 hours 
temperatures and stresses, i f the exponent 


relationship 











p agat tn at 80,000 psi. Logarithmic plot, fron 
stage creep portions í illustrates the exponential character 


creep-time relationship 


Lhe advantag 


is a C/ED 


ception of 


of all basic paran 
diameter and numb 
celled since the 
C/ED is evaluate 


basis for compar 
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ro 
o 
o 


Stress 
80,000 psi *, 


o 
o 


Creep in per cent of elostic deflection 


used for wire diameter up to that of 
Since 


is inversely, but not linearly, propor 


the test springs. wire strength 


tional to diameter a safety factor must 
Addi 


to de 


be used for larger diameters. 


tional investigation is needed 


termine the required safety factors 


EDITOR'S NOTE—Product Engineering 
and the Design Digest Issue 
sented other articles on spring and spring 


have pre- 


of elastic deflection 


material testing useful in working with 
spring problems. 

Numerous methods for testing springs 
are outlined in “17 Ways of Testing 
Springs,” by C. J. McClintock, February 
1956 page 174. The author illustrates test 
set-ups for evaluating springs of various 


- 
c 
o 
e 
i 
o 
à 
c 
a 
FU 
o 
c 

o 


types 

Materials used in springs are evaluated 
in "Fatigue Characteristics of Spring Ma 
terials,” by F. P. Zimmerli and W. P. 
Wood, 1956 Design Digest Issue, page 
F10. Properties of various materials used 
in springs are compared at different loads 
and temperatures 

For other articles summarizing proper 
ties of spring materials, see also the Edi 
tor's Note on page 193, August 1956 


COPPER IS THE ONLY METAI 


shade of 
Also, natural finishes on copper and copper-base alloys offer 
either in the 
itself or through mechanical or chemical treatment 
in the De 


natural 


natural color; all other metals are some 


in unusual range of attractive surfaces metal 


An 8-page special insert in ful ember 
n" 
I 


finishes 
n 


ssue will discuss and ustrate 


the effect of allov content and onng ti tment and mill 
l'he articl thor | 4. L. Heim 
Association, 


research engineer of Copper & 
will specifications for a loring and 


surface treatment procedures 


produced surfaces 


include 


190 


10,000 psi 


lig. 7— Creep expressed as a 
percentage of elastic deflec 
tion against time. (A) for 
music wire at 150 C; (B) for 
Type 304 steel at 150 and 
250 C. Logarithmic plot at 
higher 
stresses illustrates the linear 


temperatures and 


nature of the curves permit 


ting extrapolation over in- 
creased periods of time for 
deflection 


creep to. elastic 


ratio 


Stress 40,000ps! ú 


| 


Stress 
80,000 psi 


20,000 psi 


Time, hr 


natural 


with 
Other 


color effects obtained 


1] ] 
IM bc shown in Color 


on finishing systems used for each 


11 


in full color will 


surface conversion treatment on 60-40 brass, and dark 
85.15 


i dh 
SHOW 
finishes on brass, all with formulas and specifica- 
Mill produced surfaces 
with 


dipping, 


tions ind special embossing 


effects are shown, along suggestions on tumbling, 


ball burnishing, bright electrolytic polishing, 
grinding and polishing 

Effect of fabricating method on natural color is also 
discussed, with suggested compositions for color matching 


of assembled parts produced by different methods. 
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lable I—Properties of Protective Metal Coatings for Aluminum and Copper 


Appearance, 
Galvani Galvani A —Excellent Appr 


Resist Rela Max Action Potential, B—Good Plating Cost, 
Coating or ivity, tive Opera Melting P—Protects volts C—Fair cents per 


Base Metal | Microhms | Hard ting Point, F A-——Attacks D— Poor 
per cm ness Temp, F 


Initial Aged 


ELECTROPLATED 


Cadmium 83 : 300 400 610 
Nickel ( Above 400 2651 
Silver 4 300 400 
Tin i 200 300 


Zinc > 92 2 100-200 
HOT DIP 

Tin-Lead 17.5 

UNCOATED METAL 


Copper 8 3 200 1981 


Aluminum ) Above 400 1220 


Metal Coatings... 


for Electrical Connections 


Protective metal platings and coatings for aluminum and copper electrical 


contact surfaces; required coating properties, and evaluation of metals used. 


HOWARD B. GIBSON, 


Executive Engineer, The T nas & Betts C 


BOTH ALUMINUM AND COPPER SURFA( 11 s thoroughh or against 

cleaned of high-r in¢ fac . wil function tact with an « 

inefficiently id IVV CUIICI n eventually. fail 

due to progressive overheating. "These high resistance films TYPES OF COATINGS 
can be formed under bolted aluminur per conta 

bv oxvgen or rrosi dia penetrating betwet em commonly used met 
metals in contact ] ] t agail uch failure or r copper electrical contacts are 
iwainst increased conta resistance, protective coatings nickel, silver, tin, and zinc ar ippli 
ire used. Previous article, *Protecti oatings for Elec tin coating is applied by dippi: 
trical Connections", April 19 , ; rated th« tin-lead solder bath 


destructive effects of high-resis e fih nd discussed he process for plating alumi 
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| Copper connectors aged 
1000} 168hrs, 2OOF 


Unplated 


Contact Resistonce, microhms 


Fig. 2—Effect of soft coatings on contact resistance. Tin 1s softer 


plating than silver and produces lower contact resistance than 
silver at lower contact pressures. At higher contact pressures 
superior conductivity of silver is effective in reducing resistance 


below that of tin 


Fig. 1—Effectiveness of silver and tin plating in preventing 
formation of high-resistance oxide films. Contact resistance of 


2 bare copper and aluminum is shown when samples were cleaned 
300 400 600 1000 2 0 and then after aging; when platings were used, low contact 


& 
resistance of both materials was retained despite aging 


Contact Pressure, psi 


tion of zinc film to the base 1 ul by rsion; a la Application. Application of the coating must not re 
f copper ıs electrodeposited over tl hii nc laver quire any special equipment other than commercial elec 


form the base for ipplic ition of ti I ‘ troplating equipment 
evaluated her For coppi | o l ippl Galvanic Corrosion Resistance. It is desirable that the 
directly to the surface lectropotential difference between the metal coating and 


luminum or pper should be small in ordinary 


Coating Properties clectrolyti [his tends to lessen galvanic corrosion of 
er contact member in moist location 


For metal coatings t exhibit better elec Appearance. Wher ustomer ( ptabilit i |. factor 


1 ot ) ) elt yas uminum : A 
nd other properties than cither ba ilumin the coating should present a pleasing surface 
certain characteristics are required Cost. Platinun ld, iridium, and other 
° bell ım o , Irdi Oo CI 


"ben ‘dati | G) died | £ 
Resistance to Oxidation. The metal film mi edi in i reak contacts are not considered here 
| 


y g S15 e€ OXI ħims at t perature ) | } } Į 
forming high-resistance oxide films at tem] sat aiii ' ost. These metals offer litt 


precious metals 


} 


or higher. Films which do form should easily CI i idii ] 


perating at normal 
or penetrated under pressure 
Coating Hardness. ‘The co 


flow under relatively low contact i 
Measuring Performance 


greater contact areas for given pr 
metal on which the coating is used o determine the value of various metal coatings in 
Contact Resistance. The coating m exhibit lov í rod ig and maintaining low-resistance contact surfaces 
tricitcal contact resistance at low ( I i pe onsisting of thin, smooth l-in. bars of alumi 
resistance should remain. low desi ging in oxidizing nu d copper were chemically cleaned of surface films 
itmospheres nd d o1 ited. Specimens were then aged at varying 
Compatibility. The coating must | ompatible witl cs a in a salt fog atmosphere. For compan 
base metals an other contact metals or materia On, Si rb were chemically cleaned and subjected 
coating should not react with ordinary contact metal ic same tests without coating 
either dry or moist atmospheres. The coatings should n 'roups of bars were placed in stackups in a testing 
be effected by various types of grease-base electri j machine. The resistance of test groups of bars was deter 
compounds which are frequently used to pi onta mined at contact pressures from 300 to 6000 psi. The 


joints from oxygen or moisture penetration test set-up and electrical test connections were the same as 
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Table Il—Effect of Plating Thickness and Aging on Contact Resistance 


Contact Resistance at 6000 psi, microhms 


Coating or Plating Ay me and Exposure Conditions 
Base Metal Thickness 


m n 1 300 hr 100 hr 


300 F ^ Salt Fog 
ELECTROPLATED 


Cadmium 
Nickel 
Silver 7 75 000 


21.4 


Tin 4.000 
80.0 


Zinc 2 7 1 
HOT DIP 


Tin-lead 


UNCOATED METALS 


Copper 7 40 20.000 


Aluminum )0 200 








shown in the earlier article 1 red il | po l hfference in. volt 


I 


lable I gives the contact ist id | l he letter in nic Action 


coated bars at the beginning of € l fte | ins H i he | metal rí ted and tl 

iging at 200, 300 and 400 F, an 

pherc ıt normal ambient tempe 

of tin, zinc, cadmium 

ill maintained. c 

of the unprotected 

Fig. ] shows the conta 

as compared to 

resistance of clean 

For comparison l n I l I 
Relative value of riot T: reve g high t n Fig mductivity of 

resistance films fro ited in | t that of cop] ilver is 110 


Nickel provide s the | te te cm] ( [ )] \ l ontac l resistan 


tures, zinc provide | )OOI | nd tin-l Í in vf silver [hi 
] 


she W Varving q 


gradually darkened wh 

Ihe nickel coating 

remained bright to 
Ability of thc 

with film thickness 


direct function of film 
formance of zinc is be ’ a i : dic EDITOR'S NOTE-—The previous article mentioned, "Protec 
, : . à; tive Coatings for Electrical Connections”, April 1955 page 156, 


mt < geh-T q ( hil 1 ( t nher 
of a high-resistance film described and evaluated various types of non-metallic coatings 


General cost comparisons in used to prevent surface oxidation or corrosion of aluminum and 


of barrel plating for copper and still platii or alu I copper connections Compression Terminals for Aluminum 
Hot tin costs are based on hand dippi Conductors”, September 1954 page 150, discusses use of a com- 
Relat i f | pound of metal power suspended in petrolatum in providing 
elative degree of galvanic corrosio: issil r C 
surface-film cleaning and protection against film reformation for 


cr ont Fo } 
ings in conta vith aluminum-to-aluminum and aluminum-to-copper connections 
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Table I —Steps Required for Preparation of If 
à i e x h R 
Hydraulic System When Changing to Aqueous 


Base Fire-Resistant Fluid 


> 


4 


t 


1. Completely drain system of previous fluid 


& 
Reservoir 
6 
Accumulator 
Coolers 


Lines 


If P 
All 


wise 


Cylinders 


> 


Disconnect and remove filters and intake pipe strainers 


Wipe reservoir dry with lint-free rags. If there is paint on 


inside surface, remove by commercial paint remover or hot 1 
Caustic 
) 


Reconnect 


system; clean and reinstall intake 


strainers 
3 
If petroleum oil was previously used 


(a) Fill 


(b) Operate machine for 20 min 


machine with light hydraulic 


ol 


(c) Pump out sump; drain all accumulators, 


cylinders and coolers 
(d) Wipe reservoir clean 
Fill with fire-resistant fluid—including accumulator 
Install filter 
Cycle machine for 10 min 
Check reservoir level; if low, fill to level 
Check all piping for leaks, and tighten if necessary 
11. Attach “Caution 


tag to the fill pipe 11 


sistant Fluid 


Base Fire- 


inother Type 


Precautions 


of 


I ype 
Note 


is Replacing 
These Further 


lqueouns 


After careful draining, fll machine with a warm water solu 
tion (100-1) of flushing concentrate recommended by the 
supplier 

Set pressure control valve at 50-75 psi 

Cycle machine for 20 min 

Drain and wipe clean 

Clean intake strainers and reinstall 

Reset pressure control valve to normal setting 


Check pump for previous wear. 


hosphate Base Fluid is Replacing Hydraulic Oil 


residual petroleum oil must be thoroughly removed; other 


will be dissolved in the ester and lower the fire 


resistance 


Drain system as specified 

Clean reservoirs as specified 

Blow lines clear with dry low-pressure air 

Pump bodies and large valve bodies should be opened and 
swabbed dry by hand 


If bladder-type 
with butyl rubber type 
All 


drained. 


accumulators are used replace bladders 


low points in piping system must be opened and 


All filters and strainers must be removed and cleaned 
All paint must be removed from internal surfaces 
Replace leaking seals; install special dynamic seals if type 
now used is affected by fluid. 

Reassemble and connect components 


Fill system with phosphate ester fluid 


G hanging Over to Fire-Sate 


Satisfactory operation of fire-resistant fluids is dependent on careful 
system preparation. Here are detailed change-over recommendations on system 


cleanliness, filtration, pump design and flow characteristics. 


} 


i 
Il 


ind Paint Removal 


[NCREASIN( 


I 
mechanical deficiencies 


Ing 
in thi 


uch as inadequate pump porting 


APPLICATION OF FIRE RI ) ( OVCT; 


] 


OH 


It 
resistant paint that would come in 


hydraulic systems ystem remove any 


better 
ing of their service characteristics and 
the 


change-over 


SISTANT FLUIDS in important t 


has resulted in a understand 


Certain contact with the replacement fluid 


both 


precautions ire common 
thc 


] 
Oi 


Fire resistant fluids tend to soften and 
peel off paint which may later enter 
the hydı uit interfere 


with operation aint removal is fre 


preparations required to and 


fuid 


in iquecous 
lable | 


considerations 
of fluid 


non iqueo 15 


from a petroleum lud th« 


be 


it 
I 


In ( 


plu 
] 


to 


Problems can genceralh trace lie IK TR ilic cir and 


: 1 
two causes: incomplete preparation of I 
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(ABOVE) A permanent mold 
machine in which the mold 
Is held closed by hydraulic 
pressure. Molten aluminum 
is the fire hazard and a water 
base fluid has functioned 
without trouble for 16 to 24 
hours a day over a period of 
I} years in this machine 


(LEFT) Hydraulic welding 
jig for holding assemblies in 
place while welding. Fire 


resistant fluid is used because 


of possible arcing between 


rod and hydraulic piping 
lines on the welding jig 


CHARLES R. SCHMITI 


Manager, Lubrication Departme 
E. F. Houghton & € 


hot water 

ind. remo 

mitted 

until the res¢ 
culation is obtained 
Is kept hot making 
cfhcient and a 

will have b 
Ircatment 


the fluid 


Oil Elimination 


Produ 





40,000 


ral hours until it is hot enough to 
do a good job of cleaning. Paint will 


lso be loosened and most of it can be 


*% Recommendations are for oils having eadily removed. If it is impossible 


30,000 


10,000 


Flow, cubicinches per minute 


Fig 


8,000 
7,000 
6,000 


5,000 
4,000 


3,000 


M 
A 
Jf 
4/ 
4/ 


ği- 
Sl- ini- SuN 


EE 


Sjal 77 


nf 


jon okimiga ona DN 





ó oo 
SS o o 


low,gollons per minute 


stondord pipe size 


F 
Nominal 
èl- 3 


œj- 


who 


Actual inside diameter of pipe, in 
Q 
N 





| 
| 


i—Nomogram for determination of pipe size 


A B 


velocity. Courtesy Vickers Inc 
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as 


amoximum viscosity of 3/5 S.U.S to get at the reservoir to remove thi 
@ /00F operating at temperatures 
between 65F and/55F 


paint, this flush of the phosphate ma 
t must be continued until the 
paint peels off and is carried to the 
filters. Fluid used for flushing can 
be drained and stored for similar 
in other machines 

Even meticulous flushing and wip 

g JT will leave mall 
umount nl in a hydraulic sys 
In timc, th esidue will col 


] 


| film on the surface of 


u n 
filled with fire. resistant 

fluid. ‘Trapped air and gas bubbles 
vill not be able to escape, endanger 
ing pump performance. Regular skim 
ming of the reservoir fluid, especially 
immediately following change-over to 
fire resistant fluid is an important 


naimtenance practice 


Seals and Pac kings 


Iucou Is will | 
— Non iqueou fluids will have a de 


velocity range 
for intake lines 


leterious cttect on packings compatibk 
with hydraulic oil. Static seals will 


well, although this may not lx 


f 

| 
xj 
^ 


troublesome since they simply tighten 
up in the aperture. However, if por 
tions of the system containing thes 
cals are later dismantled the seals 
must be replaced with new seals com 


patible with non-aqueous fluids 


per sec 


lo. Dynami seal when swollen 
Recommended : f P 
XN 


velocify range 
for pressure lines N 


tighten and rub on moving parts rc 


ft 


ulting in premature weal ind possi 
le failure It is therefore advisable 


1 


Velocity, 


with com 


f chang 


in. 


umulators using a rubber blad 
der to separate the gas from the fluid 


will require a change to butyl rubber 


sq 





the time o onversion 
\\ iter-ba gl ol thickened 


fuid lO 1 idversely attect stand 


Area of pipe, 


petroleum oil. In 

| t f rubber im 

cgnated | rk used and 
hould be repl d with rubber pi 


t 


Strainers 


Intake strainers are usually in the 
torm of a screen f varving mesh 
wrapped around a cvlinder. To 


iod intake conditions a mesh 


C 


hould be used since 
a function of flow volume , s l 





Wh 


C 


handing 
na! 
Lia 


screens should 


j T 
i dimuiurim 


Nickel plated 


with either € 
inized 
now 
magnetic plug 
successfully employed 


to trap abrasive ferrou 


Viscosity SuS (IOOF 


would pass through the 


l +} 
cns n ( 


Temperature € ontrol 


Reser 
ACSCI 


te nd 


basc 


tempci 


to de 


dissipat 
fluids too 
quent make-up 
fluids dro 
it 

both 


tempera 


to 


sec 
D t 
| l 
o he 


rol 


Flow Considerations 


ATI 
IN ul ibk 


| i 
than their | 


hr 
n 


signed 


Pumps de 


inadequately 
fluid. What wer 
to be wear failure 
fluid 


X 


ubricity ir IOW 


by 


p ımps 


spe a 
factorv fluid flow 
Son 


Water Content and Fluid Testing 


be caused unsat 
the 
being redesigned to ] 
flow at all pressure 
Intake flow is 


pr SSUI€C 


within DS al 


pul 
| l n] 


to 
pendent on the forc 
Minimum 
ind 
tial and the 1 
be kept is hig 


takc 


pressure 


[CSCIVOI!! pump 


In 


One large 


pump 


recommends that pressur 


tion line adjacent to 


hould 


Table Il 


Analysis of Use 


L 


st Sample 


Taken 


ition 
hown Mar 
J 


Oct 


1956 
1956 
1955 


2247 
1748 
1920 
1392 
1415 
:2046 


in 


vhen fl June 


clocity 


pu 1D 
pum] 


dis June, 
ire know 


i June, 
Compre ibilit t » 
une, 
than that x 


} 


fluids is lower 


oils Reduced 


June, 
LA 


Fig 


ind 


N 
o 


8 


80 : 
o 2 8 2 
Gallons of water to add oer 100 gel reservoir canacity 


o 


4 ^" 


> 


2—Typical t 


water make-up chart 


termine the additional water required 
replenish a depleted water-base fluid 
bring its 200 universal 


viscosity to 


onds 


malfunctk 
tem 


termin d 


[he pH limits can 


ni 


K 


d Hydraulic Fluid 


Serv 


mos 


mos 


222242424 


mos 
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DO NOT REMOVE! 


Receiver: This packet contains im- 
portant INSTALLATION- IN- 
STRUCTIONS for use of Houghto- 
Safe fire-resistant hydraulic fluid. 


Contents: 


(1) TAG to be attached to fill-pipe. 
(2) CARD to be posted near machine. 
(3) INSTRUCTION SHEET for maintenance men. 


E. F. HOUGHTON & CO. 
PHILADE PA. 


or Using 


9 Main; 


Mainta 


EE 


CAUTION 
rvoir E 


ant 


This rese 
HOUGHTO-S 


fire-resist 


hydraulic fluid 


pp OTHER 


TA 
po NO FLUIDS 


HYDRAULIC 


} 


sht ibout hy ( 
tolerated 
ondensati 


gh will flo 


top of phosphate ester base fluic 


chines, nor in the p 
| 


$ 


magnesium. by wate 


Examples of used water-base fluid fluid 


lable I. 


OVCI 250 


ire shown in [his install throu on 


tion included piston-typ 


can be removed by skimming 


P 
water-bas« 
float on 


Ix 


pumps operating up 

+, 000 for from 
) 

one year to two years. Pump troubles 

ibout 


pet 


at pressures 
] 


perio IS y 


\ troleum il m poorly 


fluids and will 
yp of the fluid where 


H 


psi irving X€ 


what 


cum 


iccurred in three unit t 


would b fi 


oil 


No additive depletion was observed 


expected Oil is. « m] 


m skimmed 


( ( 


solubk 


should 
the 


unay 


Ix 


tem 


l 
( V tak 


keep 


contamination l 


VC precaution 


i] 


) 
li 


1 


\ 5 


It 
119 


07 


nor in from 
that 
that 
the 
water 


of | 


in these samples m out 


+ 
OT 


ot installations oidabh 


to 


n group 


ot 


usel 


removed fro 
by 


untered it can be 
fluid 


OI 


is. interesting note ( 


imples received from phosphate centrif 


Usually 1 


be toler ited 


} 


showed no change in t 


Nine 


conten 


showed a loss per cent 


water, seven showed 2 per cent and 


Summary 


los 


n 
a realy 


ot 


two $ Only 


had 


cent 


l cent 


S OIK 


pel 


! 
OI th 


loss i will b fi 


change-over 


svnthetic fluk 


nok d 
fo 


preparation for à 


signihicant O pei t m 


( 


[here was a water increase in edure chart 


two samples, 1 per cent and 
cent 
contamination. 


Water 


pel 


respectively, indicating water 


the before 


water-basc 


ot 
Ihe 


cleaning system 


in moderate mounts lation soup 


198 


ain p 


U.S. 


mach 


usually 


in phosphate base fluids 


both types of fluids demand careful 


Fig. 3—Fill procedure and tags enclosed in an oil 
proof envelope supplied with a fire resistant fluid. 
Caution tag is attached to reservoir and a make-up 
chart is printed on the reverse side of the instruc 


tion card 


INSTRUCTIONS 


ire 
Eser, Tesista 
Oir te Mperat ant hydra 
atu 
viscosity re 


100°} 


H 


in below T Tul ie flu iq, 


HOUGI y 


of 


pac kings; 


will 


ind 


withstand 
| better 


In 


I basc 
ha 


Iqucous 


n 
it on H CTO! 


ls and l s ot 


emper itures 
than th 


pump 


CCI 


rast be 


ill tl 


nc 
i] 


ind rules in 


ith l dow1 until 


M variables arc 


hnic 


representative of 
hould be able to 
mmendation which 
follow 


it can fluid supplier 


Jr Cn ound rec 


inc in safely 


en to 
If EDITOR'S NOTI 


lished in Product Engineering covered the 


Previous articles pub- 


cn 


resistant fluids and 
their for a 


characteristics of fire 
the 


particular installation 


m th« 


factors governing choice 


uging 


Synthetic Hydraulic. Fluids," MEC 


by J 
Ha ris, December 1954, is a detailed dis 


cussion of the physical characteristics of 


the synthetic fluids and how they are 


determined. 
pro Designing for Fire Resistant Hydraulic 
Fluids," by R. Q. Sharpe, August 1956, is 
a comparison of fire resistant fluids with 


quality petroleum oils on the basis of fire 


ind 
| that 


resistance, Viscosity, oxidation, rust re 


instal sistance, foaming, and effect on sealing 


materials and paints 


l^ less 
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[HE PAPER lculating Damping 
Dampers” which appears in the Ap 
Engineering, states rightly that if on 
ible, nc 


How 


ing factor as accurately as pos 


with the building of models 


t 


suggested in the paper ' not 


sirable. The following re: ks may 


1. The piston velocity is not always negligil 
| 


n assumption Z ) es into a 
ipproximation made at 


sure difference tin n the iston become 


uLVD 3D? 

C? d C/2D 

l'or some devices hvdi 

dashpot effect 1s desired. C/D] 
this case a is not unity. 


? l 


2. The velocity gradient near the pis 


such as juli 


not ; 


on the piston, which amounts 


hes ruLy( 
2 ( 
ð rub v( 
9 ( 


3. Since the 
the velocity 


on the p 


1 
in a drag 


d imping 


where m is the disp] 
Assuming a more 


velocity v may bé 


Product Engineering November, 


in iargely dis 
the 


iS comple i£ 


ount 


s where 


1956 


Damping Factor 


Calculations 


Supplementary remarks on the equations 


given in "Calculating Damping Factors for 


Dashpot Dampers" in the April 1956 issue. 


Dediaot BOAS 


Product ry of Defense 


damp 


J. POPPER 
Tel Aviv 


1 

CTISC 
1 

Calcu 


T 
i 
it 


lons 


ıs appears de 


supplement the 
| 
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} 
DIK 


the end ot page 163, the tota 


uL VD 


I5 


1 small 


ind in 


I 
results 


1 
would 
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Table I—Tensile Properties of HK31 Alloy Sheet and Plate 


(Short-time exposure to temperature) 





Temperature, Elongation, Modulus, Tensile Strength, Yield Strength, 
Form Temper deg F per cent psi 10 psi X 1000 psi X 1000 


70 
300 
400 
500 
600 


Sheet, 0.040-0.250 in 


70 
T6 300 
As-welded 400 
0.071 in 500 
600 
70 
300 
400 
SOU 
600 

Plate, 0.250 in. and up 
70 
300 
400 
3500 
600 


70 

300 

Sheet 2024-T3 400 
Aluminum 500 

600 


Failure occurred in: (W)—Weld; (HA) —Heat-affected zone; (BM) Base metal 


Magnesium- I horium Alloy 


A new light alloy with high modulus-to-weight ratio for use in the 500-700 F range. 


Mechanical properties, heat treatment, forming and welding technique, corrosion treatment. 


panel a] plic itio 


MATERIALS AVAILABLE | um C V h Ip Ir Designated HK31, this 


ignesium alloy con 
range >U limited re buck £ ) l ) memp umng t 


n 


thorium and 0.75 
thicker sections ar required for stiff proportio to g's mod ) cent zirconium With a density 
ness against buckling, the lightest ma ix | ky ( ne-quarte! that of steel. this allov re 


terial for a given volume holds th t 0 c dulu | tains high strength and elastic mod 
] 


idvantage. Until recenth nh | me more import is to temperatures over 600 F, has 


alternatives to aluminum have bee ight rial recently \ ped good creep resistance, can be cast, 


steel alloys Although Ilo ind now 1 luction possess S heat-treated and welded, and is avail 


have good strength-weig tio ful properti I levated ble in sheet and plate form 
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Fig. 2 


modulus-weight 


Effect of temperature on 
ratios of four 
structural alloys. For applica 
tons requiring stiffness, HK31 


I6 compares favorably with 


A-L10AT 


stainless steel in 


titanium and 17-7PH 
temperature 


range 70-600 I 


Mechanical Properties 


ited and a 

Short-time 
ummarized I [l'abl VCI the 
600 F temperature 


metal 


tensile properties 


ninumm 


trength exceeds that of 
Although both allovs lose strength 
temperature, HK31 
if the stres 


is-welded strength 


rapidly above th 
may be used over 600 | 
level is low. ‘The 
show th 


welded structures with confide 


material in be 


fect of elevated temperature « 
on tensile properti is show 
lable II 

Strength-weight and modulus-weight 
ratios, in Figs. 1 and 2 respectiveh 
idvantage of HK31-T6 ove: 
l'hroughout 


HK31 


show th« 
2024-T3 
its usable 


ibove 550 I 


temperature rang 
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strength-weight 


Effect of temperature on 
ratios of. Four 
structural alloys Magnestun 
HK31-T6 superior to 2024 r6 in 


temperature range 500-500 I 


Table Il—Effect of Elevated Temperature on Tensile Properties 


Temper 


est Temperatur: 


T6 at 600 F 


H24 at 300 F 


H24 at 400 F 


of HK31 Alloy 


Exposure 


Hours 
0 
5000 
5000 
300 


S000 


300 


0 
O0 


Y OX 


S000 
5000 


500 


5000 


500 
5000 


0 


5000 


Ü 


5000 


Sheet 


Tensile 
Strength, 
ps 1000 





6 has a modulus-weight ratio equiva 
lent to A-110AT titanium and ap- 
proximating that of 17-7PH, TH1050 
steel. In addition, low density per- 
mits thicker sections for the same 
weight, thereby increasing stiffness in 
a given structure without weight pen- 
alty. 

Elevated temperature tensile fatigue 
characteristics of HK31 are shown in 
lable III for the H24 and T6 con 
ditions, both welded and unwelded 
[he indicated stresses are reasonable 
values for a service life of at least 
300,000 cvcles at 400 F and above. 

Short-time creep characteristics of 
HK31-T6 at elevated temperatures, 
Fig. 3, are valuable in such short 

ce life applications as missile ai 
frames, power plants and pump com- 
| ponents. Alloy deformation behavior 


Tensile stress, psi x 1000 





* 
| 
| 
| 


at elevated temperature under loads of 


6 00°F longer duration is shown in Table IV. 


Fig. 3—Short-time creep characteristics of 

HK31-T6 sheet at 400 F, 600 F and 800 F. 

Specimens exposed to test temperature 

0.4 08 i2 > one hr prior to testing. Note change in 
Percent stroin vertical scale for 800 F. 


38 | | 
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Me 
T35 sec 


o 
o 
2 
- 
^ 
a 


| BOOF 


Tensile stress, 


1.2 
Per cent strain 


Fig. 4—Fuel control and pump 
mounting bracket for missile 
engine cast of HK31 magnesium 
alloy. As-received casting, 
though large, was dimensionally 
accurate 


Fig. 5—Typical missile frame 
and panel assembly showing 
riveted construction. Stiffening 
rings are of HK31 magnesium 
and 2024 aluminum alloy. Skin 


is HK31. 
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Heat Treatment 
Heat HK31 


nesium in sheet form requires a spe 
sulfur 


Table I1I—Axial Fatigue Data for HK31-H24 Alloy 


treatment of mag 
Mean 


Stress, 


Max. 
Stress, 


Total 
Cycles, 


average 


Test Temp 
erature, 
deg F psi 


Specimen 


atmos Condition 


cial furnace, dioxide 
phere, and special racking, straighten 
ing and pickling operations. ‘The ma 
terial should be in the T6 temper 
for most 500 I 
For this the alloy 
loses no strength after forming at 600 . 
700 F for 5-10 min, HK31 should be 7 5,500 7,850 410,000 Edge weld 
As-welded, area 

procured in T6 temper to reduce fab buf cn 

costs 000 500 3 000 


500 7,85 kk 000 No 


Unwelded 400 000 of 50,000 


above 


effective use None 


600 000 600 305,000 


reason, and since 


None 


rication None 


Edge weld 
irea 


Fabrication 7 5.500 7,850 50,000 
FORMING. Magnesium HK31 fol Welded, heat treated 


lows accepted practice for AZ91 alloy; ™ Hr nn = E S 
the material can be formed equally 600 4,000 600 
well in the H24 or T6 condition. On 
difference is the hot forming tempe: 
Allov HK31 must be heated 
to 600-700 F, whereas AZ91 is hot 
formed at 400-500 F. 
bend radius, Table V, is improved b: 


None 


None 


315,000 


iturc able IV—Limiting Creep Stresses of HK31 Alloy Sheet and Plate 
100 Hour Test 


Ihe minimum 
0.5 per cent 
Total 


Deformation 


0.1 per cent 
Creep 
Deformation 


0.2 per cent 
Total 
Deformation 


Gauge 


inches 


Temperature 
deg F 


forming at elevated temperatures. The Temper 
characteristics of the material indicate 

that it can be 
shapes bv any process which permit 0.125 300 19 3 20.0 
heating to 600-700 | 0 064 400 6 ) u 


retention : » 9 
of temperature throughout the prox 


formed into complex 


0.064 300 20 20.0 


and 400 


ess. Spinning 400 


vided the 


ippears feasible pro 


material is torch heated T ) - 00 


to 600 F during the spinning opera 600 


tion 009 


CASTING. HK31 magnesium in 
cast form is similar to AZ91 alloy in 
its machining qualities, but foundries late 300 
consider it to be more difficult than a 
AZ91 to cast. Fig. 4 shows a missile 600 
engine pump mounting bracket cast 


from HK31 allov. Sheet HK31 


be sheared or sawed bv conventional 


300 
400 


mav 
] smo thir 


edges to eliminate expulsion of 


per cent, leaving a rough surface. venient length and 


WELDING. Fusion welding of HK- 


3l requires a few 


methods for other magnesium alloys. 
[he as-sheared surface is cut approxi 


broken 80 


pecial techniques particles during welding. Filler 


The 
further 
/ in, per 


pre-weld cleaning to remove a ten | 
in argon 


mately 20 per cent and 


1 S > ] wor t 
to produce high quality welds hould be cleaned pri 
For manual inert gas welding, 


is-received material requires 


min. may be welded 
flow of 12-15 cfh throug] 
No. 8 cup with the power supply 


imp le. T] 


Table V— Bend Radius for 
HK31 Alloy 


ICcIOUuS oxide film. Oxide may be re 


moved by solvent cleaning followed b: i 0.12 
tn ium (50-120 
1 dip in a solution of pr cmt 6 


Bend conditions assure sound weld 


Radius 


Temperature, 


ceg F 


hromic acid and 3 per cent 
mperature ror 


with hot 


icid-nitrate treat 


E potas 
Temper indercutting or 


sium nitrate at room t« 


70 8t 10 


600 4t An 
650 3t 


Preheat and electri 
most 


sec, and rinsing water 


alternate to the critical requirements 


700 2t 
70 6t 
70 5t 

600 3t 


650 2t 
700 It 


t =sheet thickness 
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ment is power wire brushing. 

For metal thicknesses up to $ in 
1 single-Vee 60 deg angle 
butt joint is used, with a steel backup 
bar grooved 0.1 0.060 
in. deep along the entire joint length 
Filler metal may be prepared by shear- 


ing i in. strips of base metal to con- 


included 


25 in. wide x 


1956 


heat temperature of 450 |] 
sarv, and the backup bai 
it 400 F in th 
Forch heating 2 ft lengths to 


maintained 


150-52 
F will permit 18 in. of welding with 
out reheating. 
90 deg with the work and a filler metal 
angle of 30 deg produces 


1 


An electrode angle of 


insistent 


203 





r 
mg 


ind. backwelding with 
t about 12 


t remove 


( hipping 


ut filler metal in. pei 


ot 


root which mav act 


ed folds 


th« 


raisers 


nin l requir 


xide film at 
tre in service 


ither than 


Inani zgcük 


A chipping 


| grinding wheel will 


nmcarinf 


Mechanical Joints 


of HK31 magnesium 
fastened together bv conven 


Assemblies 
be 
tional procedures 
erts Monel 
rivets have 


I] 
VCI 


may 
rivets, bolts and in 
and 2024 aluminum 
sfulh 

nickel plated al 


problem 


been succi used as 


] 
n 
nic 


is stainl 
tecl bolt 


[he major 
itmospheric corrosion 


ind 


1 
ton between 


metal ado 
While the 


magnesium 


Lastenci 
protection for 
illoys cannot be fully dis 
HK31 is 
than other 


successful 


Hi MICC nad 
ing | | 


COITOSIOnH 


cussed here, 
stant 
lovs A 
ment for 
is the 


truction 


more COITOSIOn 


resi magnesium al 


ind imple treat 


issembled structures, such 


missile panel and frame con 


the 


fasteners, 


Fig. 5, 1 pt 


including 


In iving 


entir surface 
Excellent corrosion 
this 
is applied in addition to 


coating such as Dow 17 


with epoxy resin 


resistance is obtained if coating 


ın anodi 


New Dev elopments 


Ihe Dow Chemical Company ha 


developed a second ma ium-tho 


HM21XA-TS 


ntal allo now 


[his 


ric 


um allov designated 
xperim« 


or evaluation 


he usable t 


! 
i i 


of HK3 


mperatur range 


| for prolonged exposure to 
l'ests indicate HM21XA-T18 
iseful to 900 | 


EDITOR'S NOTE—Other recent 
on light alloys include the following 
Aluminum October 1956 
page 200; extrusions classified by shape, 
available, 


articles 
Extrusions”, 


alloys evaluating proposed 


shapes, tolerances and costs 


“Forming Titanium Sheet”, February 
1956 page 135; design recommendations 
for simple bending, drawn flanges, rubber 
forming, stretch forming and drop-ham 
mer forming; springback allowances and 


prevention of buckling 

"Effect of Temperatures 
Mechanical of Magnesium” 
1956 Annual Digest, page B14; graphical 
and tabular data influence of 
short-time heating, prolonged heating and 


Elevated 
Properties 


on 


showing 


cyclic elevated temperature exposure for 


ist and wrought magnesium alloys 


Report on Four Precipitation-Hardening Stainless Steels 


BECAUSE THI 
lered competitive with 
tons, the Tit 
e Memorial Institute, ( 
No. 48 bv D. B. Roach 


int material 


iniu 

1 
ind 
nift 


ncw 


tive combinations of properties up to temperatures of 700 
l'hev have good strength-to-weight ratios, 


lasticitv, 


good 


good stre rupture ind 


In 


the 


fatigue pri 


yperhies 


both 


nsion and 


AM 350 


imilar properties 
directions and in te 
illo 17-7PH 

innealed. All 


ind have 
to fabricate 

but, generally, 
Fhe alloys are 


produc ( d 


not difficult to melt 
icticalh 


ipacity 


Ix 


electric-furnace 


In pr 
However 
chemistrv is r 


1 
ert 


The only critica 
of the alloys 1 


bx 


preparation nickel 


cultv, since it can used as 


1 


l'o obtain the typical or guaranteed properties, the heat 
treating instructions recommended by the producers must 
heat-treatment 
I ike WISC, 


be closely followed 
will result 


iti 
these alloys during 


Any 


mav result in infcrior properties 


Inconsistent 


In er! roperties 
pro] 


fabrication. and 


| 


necessity nitriding or 


be troublesome. However, when the 


ire taken, consistent properties can be readily obtained. 


Precipitation-hardening stainless steels are available in a 


wide variety of size 


and shapes 


204 


PRECIPITATION-HARDENING 
titanium 
Metallurgical 

Jumbus, Ohio, has de 
A.M 


1 1 
precipitation-hardening stainless steels offe: 


creep properties, 


iddition, 


compression 


excellent 


heat treatment is required atter 
ind 
iny integrated steel 
areful 
equired to maintain consistent strength prop 
illoying element required in th« 
Scrap presents no difh 
remelt 
precipitation hardening or common stainless 


heat treatment is a 
carburization of 
] XCCSSIVC 


necessal 


However, 


STAINLESS STEELS 


tor some au 


Laboraton 


raft 
Tait 


ote is ] 
Hall to thes I kel. | ent 


irbon, 


attrac 
cen 


high moduli of iustenitic 


and hromium, 3-5 


I 
show ( irbon n 


the allovs 


longitudinal and transverse y, t.5 ni 


[wo ot the 
formabilit 


four of the presently developed alloys are 


ind can be welded and brazed, 


welding Test 


ast, and could Temp., F 


114 
mill having 


1000 
1200 


control of 


17 
600 1 
700 1 
800 1 
900 


for eithe 


1 
stoc K 


600 1 
700 1 
800 1 
900 


control 
care in handling 


600 1 
700 1 
800 1 
900 


these illovs 


] 
scaling mav also 


\ +) 
\ prec iutions AM 3 


800 1 
900 1 


all four alloys 1000 
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amun 


n 


i 


H 


material, 


DCI 


Stress, 
1000 psi 


Stainless W (Aged 1000 F for 1 hr 


31 
12 

7 
62 
41 
24 
73 


70 
30 
10 
78 


54 
34 
30 
81 
50 
64 
07 
63 


( n 


X AM 350 1S 


Alloys 17-4PH 


wa chous d, 


hapes and ( 
AM 350 will 


special order on] 


ehoused, he 


nade on 


158 cent chromium, 6-8 per cent 


l 
titanium and aluminum, having 


lloy 17-7PH 16-18 
! dye Sn 


ind nickel 0.5 > pel 


} 
max Uso has 


cent, aluminum 
The 
cent 
0.07 


maximum carbon 0.9 


17-4PH 
ent nickel, 3-5 per cent copper, 
1 16.25-17.25 chi 


nolvbdenum 


per cent 
has 15.5-17.5 per 
mium 


).10 carbon, max 


Tensile Stress-to-Rupture Properties 


In 100 hr 
Elong 


In 1000 hr 


Elong 
in 
in., 
per cent 


Stress, 2 
1000 psi 


2 in., 
per cent 


2 


PH —Condition TH 950 


161 
138 
100 


15 57 


17-7PH —Condition TH 1050 


19 
21 
21 
30 


158 
122 
90 
52 


17-4PH —Condition TH 900 


2.5 148 

2 130 

4 89 

4 48 
refrigerated and tempered 


161 
99 
53 
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The Reader le Boge 


or... How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are always ripe for new ideas, new informa- 


tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 
Audit Bureau of Circulations — the watchdog of the publishing industry. 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con 
duct for its publisher members 


YOU'RE THE BOSS when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you 


J^ N 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC's job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazines 

and of the subscribers' jobs, functions, and loca 
tions. These audits help editors to tailor the contents 
of their magazine to your specific job interests 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga- 
zines, for this mark is your assurance that vou are 
getting a publication tailored to your needs. McGraw 
Hill has been a charter member of ABC and has sup 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for the 
high standard of business magazine publishing today 


MCGRAW-HILL MAGAZINES 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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1957 CARS 


Still Longer; 


Getting Lower 


Lincoln Features 


Quadra-Lights 


rl gnition 
speeds \ papel 
has n great oil filter that i 


unit al R 
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Chrvsler's Family Tree 


Engin 


Chrysler Corp.'s total investment 
in the 1957 line shown here, was o 
$300-million with perhaps the 


great 
st concentration being on reduc 
in height, and longer sweeping 
left Hardtop and conve 

l been lowered 


C mu 


t De Soto's 





TECHNICAL NEWS 


new Firesweep will use the old Dodg: 


Red Ram engine 


ratio of 8.5 to 1 and a displacement 


with a compression 


of 325 cu in [he Firesweep will 
be the shorter of the De Sotos with 
1 wheelbase of 122 in. The 9-passen 
ger Plymouth Suburbans and_ the 
Dodge and De Soto station 
will have rear-facing third seats 
flush with the cai 
offers quick cargo spac 
the third seat is via thi 
ind tailgate 

More 
Chrysler Firepow 
New York 
has been increased 


enlarging the bore t 


wagon 
Fold 
floor, it 
Entrv to 


UM per 


ing away 


power 1s ( vword for 


in the 


ening the stroke to 

being possible by in 

inder block height compres I 
ratio was upped to 4.25 to 1. Th 
Windsor and Saratoga Spitfire \ 
has had its displa 

354 cu. in., 
ratio also uj] 
Saratoga 1s 


ement increas 


compres 


i new nam 


mains Chrvsler pest 
ird equipment on the New Yorker 
+-barrel carburetion | 


11 


pany's cars will lual light 

states 

legislation permits their us 
[he 1957 


three 


in each fender pod in wher 
Imperial line w hay 


models—the 


Imperial, Imperial 


Crown, and th 
For the first 


convertible, a 


Imperial I Baron 
time th | 
model pre 
to special ord The Ih 
will use the same Fire) gin 
used in the New Yorker. Wheelbas 
ot the Imperial will be 1 n.; length 


overall 224 in 


height 5¢ in 


ious] 


only 


Cpowcr en 


Corp.’s ling W 
ilthough 


factor in lowering the 


wheel, 


new suspension system for 


cars will redu diving" of 


end by 60 per cent 
braked to a 
sion-Aire, it also 


ind cuts dé 


when the 


permits 
cornering, wn on vibratii 
ind noise bv using rubbei 

points to isolate the rider from thé 
Major elements are the front 
suspensions which have tor ion bar 
springing. Found this 
button shift pancl push button 


operated turn indicator lig 


road 


year on thi push 


Enølish Gas Turbine Car with Plastic Body 


An English sports car with a laminate 
has be 


ght high. t IC, 


lasti ody n di igned iround 
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1 lightwei 


\n 


weight of both the 
uld cause wheel 


É th 


there IS 


)O-Cars 
ntrol, without clutch 


i 
transmission follows 


with independent 


nls, and a De 
Dion Motor Industr 
Research ssociation puts the fuel 


msumptio 14 mpg it 


| speed bi 


h ind 80 mph. The speed is 
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1 
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can be safc 
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unit 
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With a sing] 


Product Engineering 


} 


pressor directly driven bv a single sta 


pl 


turpin 


it 52,000 rpm, exhaust. gas 
ve a second turbine independenth 
l'his 
wheels through 
tion geal [ 15 to ] | his 
nclud everse geal 

For starting, the 

lerated to 15 
motor through a 10 to 1 step up gear 


I his cuts out 


mounted irbine transmits 


1 
t rqu to th« l redu 


unit also 


Compre OT 1] i 


,000 rpm by a 124 


iutomaticallv when self 


ustaining Ompression l IQ iched 


Í 
Control's solely through the 


tor px 


iccelera 


dal which controls hydraulically 


the centrifugal governor on the fucl 


injection. unit 
The IT'S whi 
VCI il 149.75 
ill width 59.25 n ind ground cleat 
ince is 6.125 in 


Although 


Ion have 


ty 


both engine and transmi 


pecn veloped, the 
compan' ( no firm 


production 


Russian Machine 
Rolls Liquid Steel 


A machine which rolls liquid steel of 
1.6 per cent silicon and 0.7 per 
manganese into a sheet of 
to 0.8 millimeter 


being 
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from U.( 
thick, i 
Russian 
steel 


then tempered and used in 
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TECHNICAL NEWS 


Walk Away From a 50 Mph Head-on Collision 


No competitor of the Detroit auto- 
mobile builders fraternitv, the Cornell 
Aeronautical Lab., Inc., Buffalo, N. Y., 
announced its 1957 model in th 
form of a rash-proof' car. Not 
concerned with the spiraling hors 
power race increased car length 
reduced height, higher rear fenders 


or stvle in general, Cornell is inter 


ested onlv in saving the lives of th« 
cars occupant: [he new rash 
proof car is not expected to b 


prototvpe for mass production; rath 
1 safetv vehicle which will protect th 


driver and passengers from a head-on 


ollision at 50 mph. 


Cornell feels that if proper 


tion is paid to lessen the effects 


wuto crash, the injury and death 
decreased by as much as 
50 per cent. Echoing this viewpoint 


l in. interested party ind co-sponsor a | 
f th h-proof t. Libert NEW SEATING ARRANGEMENT and unusual steering mechanism are shown in 
O € CTIÀ l roo car Dron iberh 


ee i Cornell Aeronautical Lab.s new safety car. Note safety yoke and protective chest 
Mutual Insurance Co pads in front of driver and front passenger. Identical unit for left front passenger 
Seats è Perhaps the most notice is shown in its stored position when not in use. Distant dashboard also prevents 
ible difference in the car as compared injury. Between side bumper and frame is heavy impact absorbing material Cornell 
to conventional cars is the seatino also is stressing a definite front and rear design. Many people claim that at high 


3 5 speed it is difficult to tell whether some modern cars are coming or going 
irrangement [he driver's seat is 


in the center of the car, giving him 


maximum  visibilitv and protectio: the passengers seat is in position which might otherwise result fron 
lests have shown that if the driver Steering Control e All injurv-pro the increased control sensitivity. It 
in be protected so that he can ducing objects, the steering wheel has been considered that eventually 
maintain control of the car, many post and horn ring, have been elim it may be possible to provide a vari 
minor collisions in. be prevented inated and have been replaced by ible rate control which uses tho 
from becoming major ones 1 simple full hydraulic, two-handled  vehicle's velocitv as a function. 

All of the seats are “bucket” type. lever-type control system set parallel Other design features: I wo-section 
l| he two front seats adjacent th to the floor [he hvdraulic system doors hinged at the center and to the 
driver are. mounted on tracks and is called: a variable ratio, variabl rear body post. The front edge is 
in be moved to the rear when en force, variable control rate system fitted with rollers. ‘The door is kept 
tering or leaving the car. The driver’ [he control motion relative to the closed by bolts into the top, bottom 
seat, and the rear facing seat built position of the front wheels may be ind sides of the door 
onto it can be moved 11 in.; the two varied bv the selective design of thi Wrap around front, rcar, ind. side 

20 in. Another rea- cam slot through which the control bumpers 

n for bucket seats is that they give voke rotational movement is con Roof padding throughout 
a considerable degree of bodv restraint verted to linear motion. I'wo W-shaped sheet metal stiff 

l they are regarded as more com [he control forces, which are in eners in the roof as a safeguard against 
fortable than conventional seat duced b spring loading the control crushing, and several “‘roll-bars.’ 


ind reduce riding fatigue voke, can be set at anv value by th While not expecting the car to 


Ihe three rear seats are fitted selective design of the spring be copied by Detroit designers, Cor 
with scat belts, while the driver's and l'he control voke movement rate nell hopes that gradually some of 


two front passenger seats have a web is controlled by the addition of the ideas will be adopted 
fr 


pe yoke held in position between pneumatic dash-pot irrangement Already the seat-belt, stronger door 

the two side arms and a semi-rigid This is considered necessary since latches, and foam dashboards and 

ontoured cross member. This com the actual control movement provided visors have been accepted. However, 

bination restraining member and is greatly reduced from that to which iny automobile designer will tell vou 

d is stowed forward drivers are accustomed [he dash that people are not too interested 
l 


nto position when pot would insure against over control in safety. Sales records show this. 
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EXHAUST TO 
TURBINE 


SHAFT 
HORSEPOWER 


TURBINE WHEEL 


Wi 


EXHAUST TO ATMOSPHERE 


Operation of a free-piston engine 


1—Pistons are completing their travel outward and are about 
to bounce back. Intake and exhaust ports are open, and intake 
filling cylinder 


air is compressor 


2—Pistons travel inward pumping air from the compressor 
cylinder into the air box, trapping air in the combustion space 


Intake and exhaust ports are closed; air delivery valves are open 


Fuel is injected 
beginning of the 
still closed air 


à— Pistons are completing their inward travel 
into cylinder. This is combustion and the 
power stroke. Intake and exhaust ports are 
delivery valves are open 


i—End of power stroke, compressing air in bounce space, which 
intake 
just opening to scavenge the cylinde: gases escape to 
turbine, to develop usable power Air is being drawn into 
compressor cylinder. Already developed is General Motors’ pro 
totype XP-500 which is powered by a free piston engine, and 
will burn animal, vegetable, or mineral oils. A larger version 
of this engine will be installed in a Liberty ship in a govern- 
ment experiment aimed at speeding up and finding some use for 
this World War II ship. See page 214. 
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return pistons for next cycle. Exhaust and ports are 


I xhaust 
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Automotive Gas Turbine 


Gets Competition 
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their type 
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Iluction 
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In SWCI 
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ncoming dirt clectricalh 
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the air filter used in pres 
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sit in th« 
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window, are la 
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f another 
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engine, 
engine—are planning a 


he engine wi 


im for that engin: 
will reach and even pass th 
weight work mark that long has 
ign features, more extensive u 
nd aluminum irons, it will be possible to 
horsepower per pound of « 
possible that there will be 
with the pistons varying fi 
stroke Crankshaft 


traight hart 


ne-in. 
of necessity be a 
the crank sections 
Such tvpes of engines have been tested, and 
would be much more efficient 

round 15 te 
on and 


ind 
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would not 
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Electronic Fuel Injection Unit 


For 57 Cars 


Ihe Bendix fuel injection system is à 
from the usual concept of 
tion of 


not depe nd 


departure 


f 


fuel injection in that the inj 


1 1 
fuel into the cvlinder 


ent upon mechanical operation of the 


engine. It is an “electronic system 
required from the 
fuel 


one-thor 


no special drive is 
engine It does not 
but time l l urate to 


indth of a second 


mcasu4»e 


ind supplies fuel 
n varving amou hime, t 


n 
IH ChEITK 


punip 


(NK K€ 


maintain 


engin dox 


Piping from each injector is tied 


into the common rail 
A “sandwich” (consisting of a com 


mutator, a rotating brush driven by 


the distributor cam, and a condenser 
distributor 


l his 


modulator 


is inserted. between the 


ind the distributor cap sends 


a signal to an electronic 
which amplifies it and sends the im 
pulse to the solenoid activated inj 

t the fuel into the cı 


Sensor equipment mounted in the 


tor to injec linde: 

] ; + 
engine itself plays an important part 
in the operation of the fuel injector 
Ihe sensing device analyzes the im 


mediate needs of the engine and 


sends signals to the electronic mod 
ulator Fhe then 
the length of time of the puls« 
that operates the 


control the 


modulator var 
signal 
whi h 1n 
fuel to 


signal. width 


injectors 
tum imount of 
be injected. The puls 
r length of time of thi 
nal, can varv any pl 

3.0 milliseconds 


MIT ( nsor\ 


- 
— o. f - 


WITHOUT A CARBURETOR AND AIR CLEANER, top of engine equipped with 


electronic fuel injection unit has new profile 


The essential parts of the new system, 


called Electrojector, are the small, dark, vial-shaped injector units near the top of 


the cylinder head, and the small transistorized control box at the lower left 


With 


printed circuits, Bendix hopes to get the size of the box down to that of the present 


day voltage regulator 


The unit requires no direct drive off the engine 
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nounted | In the intake mani Id 
to measure intake manifold pressure; 
2) On the throttle shaft to interpret 


nrichment needs; $ On the 
throttle shaft to interpret idle rang: 
jacket or 
exhaust manifold to interpret choke 
throttle 


unit 


demand; (4) In the water 
requirements; 5 In the 


body as a deceleration control 
6) In the 

iltimeter to 
no matter what the 
iltitude. 

Bendix points out that in normally 
choke 
on a car will stay in the closed to 
partially 
rich mixture to the cylinders for 


With the fuel 


mixture is leaned out to 


engine compartment, an 


assure proper muxtur 
barometric pres 
Sure OT 
automatic 


crisp" weather the 


closed position, sending 
ibout 
miles injector 
unit, the 
naximum operating efficiency within 

of a mile. 

Other Ben 
better 
momy than in carburetor equipped 


\bout a 10 per 


useable torque 


idvantages claimed by 
x: about a 5 to 10 per cent 
cent increase in 
peak torque is reached 
t 25 mph, while in a carburetor 
juipped car it is about 
| maintenan No 
No. throttle valve icing; Faster re 
nse to throttle; Better 
fuel | 
tarting. No need to purge system of 
ur if fuel tank runs dry “cold 
" —-— 


exhaust on a dual-exhaust system 


50 mph; 


lock; 


\ 1 pot 


cvlinder 


cold 


distribution of ister 


ind no 


Closed Cycle Jet for 
Inter-Space Flight 


A cosmic ship that could approach the 


speed of light may be propelled by 

jet unit which would not lose any of 
that were 
ducing the motion. Developed in Ital 
bv Adelmo I 
of a small 

heats a 

then sent gh velocity 


long decompressing chamber 


the gases required for pro 


indini, the unit consist 


atomic pile which 


super 
compressed gas [he gas i 


under hi into a 


ending 


1 


in a closed tubular spiral and kept at 


low temperatures bv a refrigeration 


svstem. The extreme sidereal cold ex 


isting in cosmic space would also be 


prime factor in refrigerating the gas 
Before end of the d 


compressing chamber, th« 


reaching the 


ras would 


condense and return to the _ boile: 


where it would again evaporate and 


he compressed 
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London 


injecti 


Bonn, 


Studebaker —About The Same 


Studebaker for '57 


mechanical design change 


mmandet 
ind. President V.8. (pictured abo 
I'he President ha 89 í 
displacement, the ime à l veal ictween each. coil under 
but has increased í i litions With Studebaker's 
ratio from 7.8 to | ] } ] 
ompany claims 
power and torque 
the ¢ hampi n 
101] hp Onc Ta l | iter s the load in 
57 Studebaker i variable rat n ortable ride throughout pring 
trol of front-coil spi Che 
on all sedans, th 
opment 1s 
of soft ride 
gers as is obtained 


coil prings onl 


News From Abroad.... 


London— Magn 
cently demonstt 


produc ng magi 


the 

ind under \ 

of calcined d 
[he magncesiur 
ipor and m 
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Liberty Ships 
Get New Lease 
On Life 


Government experiments to speed up 
its fleet of mothballed Liberty ship: 
to keep pace with present day nation 

defense 
nal expectations and is 


st in the 


requirements has shot past 


f inter shipping 
experimental 


on 9 tho 


Fou 


Biggest « se for excitement 
shaft hp gas 
that boosted a 10-knot Liberty to over 


knot It 


6600 turbine engin 


t 


bigg« 


the world 
] turbu 


a b | E 
hant h 
Builder 


Electri 


ind ( M metr 
outfitted with oni 
gas turbine General 


Iy t hold high 


ui some 150( 


ilt Liberty ships in the govern 


upport to o 
drawback 

hips are too slow 

defense requirements. 
make 10 knots. 
Defense has set l 


requirement of 15 


[he can onlv 
Departm nt of 
minimum speed 
| ships 
1954 ic. government began 
million dollar experimental 
Libert 
necessary to hiki 
their speed t thi 15 knot level 


Dual purpose of the experiments is to 


foul ships to 


program on 


Ct what wi uld Ix 


mect defense requirements and do 
spade work for modernizing the oper 
fleet, 


be replaced in the next ten vears 


iting merchant largely due to 

Four different types of high pow 
ered propulsion machinery 
lected to be installed in the 
mental ships. All 
speed to 15 knots and range from 
that the 
maritime Commission has stockpiled 


were Ss 
experi 
will increase the 


existing steam turbines 
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creating 


The 


FIG. 1 


(top) could be recognized at a distance, head-on, because its blunt bow 
look like it was pushing the rest of the sea in front of it 


A common sight on the high seas in World War II, the EC-2 Liberty ship 


made it 


Often called a “rust bucket,” 


it needed a good following sea to make 11 knots with its 2500 hp triple-expansion 


steam engine 


There are about 1500 of these World War II ships in the reserve fleet 


Ihe new Liberty ship, John Sergeant, (bottom) is hardly recognizable with its new 


streamlined bow which added 25 ft 


stack replaces the old mushroom type 


to its already 


156 ft. length. A streamlined smoke- 


Big change is the 6,000 shp gas turbine which 


replaced the original power plant, and gave a test-run speed of 18 knots 


that could be installed in the fastest 
time, to new types of pr 
that has nev 


possible 
pulsion machiner 
used in U. S 

All units have been equipped 
bunker “C” fuel 
one half iS 


normally 


been merchant shi] 
before 
to burn low cost 
which ibout 

Diesel fuel 


of the new 


costs much 
burned in 
ome machinery. 
lo compensate the ships for the 
increased speed, three of the Liberts 
hull 
l'his consisted of removing an 82 ft 
section of the blunt 
bow and replacing it with a 
streamlined 107 ft 


crease in length of the ship is 


ships were given new designs. 


existing nosed 
morc 
section; net in 
25 ft 

One ship was left with the same 
hull that a 
national emergency might not allow 


design, the idea being 
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for the 


conversion, and test 


thm 


morc complicate 


tv pc of 
data nceded 
to see how the ship performs with the 
increased speed [his ship is out 
htted with existing propulsion ma 
making it the fastest 


of conversion possible 


hinery, type 
charter the 
four ships to private steamship com 
for at least two vears to see 
work out ictual 
Government 


Ihe government will 
panics 


how the under 


conditions 
kee p 


ships 


operating 


technicians will performance 


records of th« with results 


available to the shipping industry 
Right now, the government does not 
have plans to launch into a mass 
conversion program of its mothballed 
flect. 


Mong with testing out new pro 
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Maritime 


expel 


SS 
hull 


hanges 


THOMAS 
ind 


pulsion machinery, the 
Administration 
iments of new types of cargo handling 
It 
ments for todav' 
ce if 


ships can 


ilso running design 


were mac 
of the 
ind replaced with 
to give l 
ot ft 

incorporated m th« 


ot 


real tion bow 


1S designed to meet I quire C 
; militarv cargo and to 


ection 


t cost hant 


pot me! 
25 


be cut length 


Ihe Changes Made 


Here ar that ha 
been made in the four ships 
SS BENJAMIN CHEW 
mum number 
in. this 
tor dek 
iting 


with a 


prove movement 


the water 


the ch ing 


\ 


wer 


replaced with two B 


mmni 
of changes made 


hip to 


make i ceptabk inving through a 


Its I pri l 
Fig. 2 \ plac ns t 
haft 
on gear 
knot 


but 


n us 


engine o allow f 


ew 60040 fuel which 


( 
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ind reducti much Di 


speed 15 


changes were mad 


turbine 


the 


IS 


marint 


utomatx 


go handling \ repl vit pur ind à 


ITI CI 


imilar t that takes 


MIT 
Nel 
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continuo 
toda 
rk on 

[he Maritin 


ministration furni th 


booms conventiona 


th has been 


rel 


electrohydr 


Fig. 4 


HCM 
turbine f 


le. Se 


equipm nt ston rant 


DI 
I 


' } 
vith a 


> 


engine is shown being 
shaft 
be seen leading from top of engine (far right near small circular 
flange) to wheel at bottom... When installed in the ship, the 


connecting rods and eccentric rods are exposed as shown here 


FIG. The old triple-expansion 


removed from the John Sergeant. Engine throttle can 


Inlet steam pressure is 225 psi at about 450 F superheat 
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Present propulsio 
3000 shaft hp Diesel engin 


treatment equipment has been to 


n the fuel treatment plant is a 
desludging 
VISCOSI 


u 


I ind replaced W 


set o 


better positioning o 


NELSON 
propulsion unit 
le A1 It 
was chopped off 
107.5 ft 
net increas in ly 
Finer 
new 


the 


Both ling cargo than was i 


possible wit 
the conventional fixed position booms 
82.5 [he three forward cranes are electr 
hydraulic positionable units intended 
1 new to operate as fixed cranes approximate 
10 ft off the terline. The: 


may rt to starboard 


the 


ship cen 


1 1 
lines Wer be 


moved from pi 
the 


j 


} 
DOW im ICTOSS thus id 


ship, 
for duplicate 


in be 


hip tl unit ET 


necessity 
cranes 
the large No 
[he two 
Gantry tı 
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n machinery Wa 
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electric 
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New qui k-actin 
hanical hatch 

installed that 

l rg nal | the 


i Cargo nang ( 
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sampi 
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in tra eached 


GTV 
SERGI 


Gas 
ANTI 


l'url 
[hi 


FIG. A new 6,000 hp gas turbine is being lowered into the 
John Sergeant's engine room. 


2, 
During the ship's sea trials it 
reached a speed of over 18 knots of 
design, it was decided that a reversible pitch propeller was 


Because the engine's 


necessary. This permitted control of the ship from the bridge 


without reversing the direction of the engine 
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idded by à modification of the. main 
reduction gear casing. ‘This permits 
low-power operation of the plant 
without propeller rotation, and gives 
improved dockside maneuverabilit 

On sea trials, the Sergeant reached 
a speed of over 18 knots at 7,575 
shaft horsepower. Normal operations 
will be done at around 6,000 SHP to 
obtain a 15.5 knot speed. The shij 
did a crash stop from full speed ahead 
to dead in the water in two minute 
forty seconds, compared to seven 
minutes for a conventional power 
plant. The propeller can be com 
pletely reversed from the forward 
limit pitch to the after limit pitch 
in 17 seconds. Dual controls are in 
stalled so that emergency control of 
the propeller can be handled from thi 
bridge of the ship 

Of interest to the hipping 


industi 
is the potential economic of the 
plant. Initial cost of a 6,000 hip ga 
turbine now runs about $140 a shaft 
horsepower compared with about $200 
for a steam turbine And, General 
Electric builders of the plant, say that 
if as many as 50 gas turbines of the 


Sergeant type are ordered, costs will 
E " 


nc ND 


FIG. 4—The S.S. Thomas Nelson had its engine replaced by two 3,000 shp diesel 
engines driving through a reduction gear. An 82.5 ft. section of the bow was Fuel costs are less on gas turbine 


removed to make way for the streamlined hull shown here. The result was an than on conventional plants; ust how 


drop to around $70 t $100 per shaft 


r 


horsepower. 


increase in length of 25 feet. The old steam cargo handling equipment has been much will be determined after mor 
replaced by the electro-hydraulic type shown. The cranes ride on tracks to give 


} 
1 time. But a feature of this type 
more freedom in cargo handling 


of plant is that it becomes more eff 
ent in colder weather. The heavier 
density of the air makes the difference 
the greatest. stir among shipping ur. It then exhausts to the atmosphere G.E. uses a break point of 80 F, 
circles with its rotary compressor through a waste heat boiler that pro ind says that every degree below this 
open cycle gas turbine power unit vides small quantities of steam for can be multiplied by a factor of 40 to 
combined with 17.5 ft controllable heating, gallev and miscellaneous pur determine the increased efficiency 
pitch propeller Ihe hull of thi poses For example: at 40 F, the gas turbinc 
Sergeant was lengthened similar to Additional feature of the Gas would be burning fuel oil at a rate to 
the Nelson’s and its present cargo Flow path include intake baffles to produce 4,400 horsepower, but the 
handling gear was retained remove entrained salt water and an engine would be producing 6,000 hp 
Ihe gas turbine in the Sergeant  exhaust-gas-fixed superheater. Thus, daily fuel oil savings would 
is the largest ever to go into a ship l'he Blades of the controllable pitch run close to 35 to 40 barrels a day at 
and the first in a U. S. Merchant propeller may be reversed to obtain this temperature. Figuring costs at 
ship. In operation: air is compressed astern power for the ship without re round $2.70 a barrel, it makes a 
to 72 psi; heated in a regenerator or versing the direction of rotation of difference 
recuperator; then to the combustion the propeller shaft. This type of pro Other factors: a reduction of engin 
chamber. The combustion gas passes peller has an infinite number of room crew to run the gas turbine will 
through two independent turbine possible pitch settings between the bi possible; at least three men can 
wheels, the first of which drives the limiting positions of full ahead and be cut, maybe more (seaman’s union 
compressor, and the second drives th full astern, including zero pitch. Opti- willing); increased maneuverability 
ship’s propeller through a reduction mum settings will be determined by with the controllable pitch propeller. 
gear lo complete the cycle, the operation experience Conversion of the Sergeant was 
turbine exhaust gas passes through Y shaft brake capable of absorbing done at a cost of $3.4 million; the gas 
the low pressure side of the recupera 10 per cent of the normal continuou turbine cost around $900,000: and 
tor, to heat the incoming compressed plant output 6000 SHP has been the controllable pitch propeller cost 
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A MESSAGE TO AMERICAN INDUSTRY 


FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure ol the shortage can be re- 
lieved it industry, government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economic 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 


of an answer to this serious national problem, 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers. would be objectionable for other rea- 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped. And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 
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The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest. Also, 
it must improve the quality of high school prepara- 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed ereat strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math 
ematics, and of this smaller number many have de 
cided not to follow careers in teaching, 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries, however financed, 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa- 
tional svstem is in danger. 

At the college level also, financial aid Is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

Arranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking sei and 
engineering courses 

Keeping college faculties abre 
ments in industry 

Hiring high school science te: 
and part-time work 

Giving old, but usable, laboratory equipment 
to schools 

Cooperating in high school scie: exhibits 

Sponsoring regional science fairs 

Sending speakers and training 

Opening plants for student tours 

Analvzing jobs to relieve engineers and scientists 


of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 


than for college preparation. This de-emphasis must 
be reversed. 

l'echniques of instruction, furthermore, can stand 
improvement at ail levels of education. Professor | P 
Northrup of the University of Chicago observes: “In 
the past fifty years there has been a revolutionary 
change in the character of mathematics. yet not a 
trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
smz!l classes in order to make more efficient use ol 
their faculties. 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition, 
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Industry in many instances could make more efh 
cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines 
One company found that 15% of the time of an en 
gineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group 

Other potential sources of technical manpower 
could be tapped more extensively to relieve the short 
age. Very few women have entered what has been 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employment opportunities 
in technical fields. And many experienced older met 


can still ive useful service. 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and en- 
gineering careers, A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especi illy through their m inpower commissions), 
the National Science Foundation, the National Re 
search Council, the National Education Association, 
the National Merit Se holarship Foundation and the 
Thomas Alva Edison Foundation 

Results are beginning to appear in rising enroll 
ments in engineering schools and technical institutes 
Between 1951 and last year, according to McGraw 
Hill's annual survey of technical institutes, enroll 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period from 166,000 to 243,000. A rising tide of 
graduates is already being made available to Ameri 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 


This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of ımportant nationu ide de velopments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publi ations. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts oj the text. 


Aet ll Me en ^ 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 





Class B Relay For Outstanding 
Endurance And Dependabilit 


Class C Relay Where Size 
Limits Relay Selection 


Class A Relay When First 
Cost Is Important 


Class Z Relay For Maximum 
Timing With Reduced Size 


Type 45 Stepping Switch For 
Large Capacity Requirements 


Of all the dial telephones now in service throughout the 
world, over two-thirds operate on the principles which 
Automatic Electric originated and developed...In addition 
to its service to the telephone industry, Automatic Electric 
has for many years offered communication and electrical 
control equipment to all industry. 

P-A-X BUSINESS TELEPHONE SYSTEMS 

Company-owned inside telephone systems—entirely separate 
from the public telephones. P-A-X Systems are completely 
private, completely automatic—give you lightning-fast service 
24 hours a day—no matter how busy the city switchboard 
may be. Thousands in use, in organizations of all sizes. 
ELECTRICAL CONTROL COMPONENTS 

Built to the exacting standards of the telephone industry, 
Automatic Electric relays and switches are vital components 
of many electrical and electronic devices. Available in 

scores of basic types, each with numerous varieties of coil 
and contact combinations to meet any electrical control 
need. These Automatic Electric components are finding 
innumerable uses in industry. 

For further information on Automatic Electric’s P-A-X 
Business Telephone Systems or on Relays and Switches 

for Industrial Control, write: Automatic Electric Sales 
Corporation, 1033 W. Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto 16. 


Offices in Principal Cities. 


Visit Our Booth At The I.S.A. 
Show in New York, Booth 1822 


ELTE: 


r ® 


Originators of the dial jelephone + Pióneers in automatic control 


wt 
a e ms 


— We 2 
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Designing Beams for Shock and Vibration 


J. KERLEY, Jr. 
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Skilled mechanic putting finishing touches to a National Torque 
Converter shaft assembly prior to its final installation in a hous- 
ing assembly, after which the unit will receive its final tests. 


The National Torque Converter is a dependable 


“constant horsepower” unit 


Simple design, rugged and durable . . . precision parts 
assembled by skilled, experienced mechanics... standard 
and special tests of parts, of sub-assemblies, and of 
completed torque converters 


That is why National Torque Converters provide uni- 
formly smooth transmission of power from engine or 
motor to the job or load. All the shock of quick starting 
and fast acceleration of the load is absorbed hydraulic- 
ally by the torque converter. This enables the engine 
to attain its optimum speed quickly and to deliver its 
full horsepower constantly . . . and without lugging 
or stalling. 

Result: Job or work cycles will be completed faster 


and your equipment will deliver more work per unit 
per operator per day . every day ... with minimum 
maintenance . . . with extended service life. It can be 
truly called a *'constant horsepower" device. 

Each National Torque Converter is a complete, 
integrated unit tailored to the application. And with a 
choice of 6 basic hydraulic circuit sizes, each with a 
range of input ratings, the National Torque Converter 
can be matched exactly to prime movers of 100 to 1000 
hp in a wide variety of industrial applications; construc- 
tion, excavating, drilling, earth-handling, logging, and 
mining equipment. 

Why not let a National Supply engineer study your 
power-transmission problems and tell you just how 
National Torque Converters can help you? Or send for 
a copy of our Bulletin No. 468. 


THE NATIONAL SUPPLY COMPANY 
INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa. 


Pace-setters in the progress of 


industrial power transmission 
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Designing Beams for Shock and Vibration (continued from page 221) 
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Nomograph for Determining Natural Frequency of Beams 
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‘Find 


WRITE: 


Ho 


have 


an idea 
in your 


pocket? 


Then we have an idea you'll be 
happiest at Firestone... 

where ideas are most likely to see 
the light of day and breathe the air 
of success. Here, too, you'll 
discover benefits and attitudes 
inspire more ideas, more success. 


Ideas— and men with ideas — 
have kept Firestone at the top of 
the pioneers-in-progress list for 56 
years. Right now, we're carrying 
forward the Army's vital 
program for the '*Corporal," 

first surface-to-surface ballistic 
guided missile. This includes 
development engineering, field 
test and service, and missile 

and component production. 


But the need for good men with 
good ideas grows... because 
Firestone plans to keep growing 
in this field. For instance, 

here are just a few specific 
needs — a few from a list too 
long to show in full: 


Component Design 
Electronics Systems 
Mechanical Systems 

Flight Simulation 

Field Engineering 

There's a man at Firestone 

with ideas — good ideas — on your 
future. Why not write today? 


vaL 


i 


GUIDED MISSILE DIVISION 


RESEARCH* DEVELOPMENT* MANUFACTURE 


tr Future 


SCIENTIFIC 


at Fire stone »- Los A? ge Le ge Mo te rt y 


STAFF 


DIRECTOR, LOS ANGELES 54, CALIF, 
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Volume of Spherical Segments 


RICHARD ANGELARI 


The W. L. Maxson Cor 
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Only 3 
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Timing Pulse Generator 
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... 1S specially trained to analyze 
your special fastener needs 


Continental Screw leads entire 
industry in production of special fasteners 


ontinental is the only screw manufacturer that 
C requires every engineer to have specific experi- 
ence in the production of ground thread taps and 
gages. Continental knows that special training in this 
exacting field is necessary to give each job the skill 
and understanding it requires. 

As a result of this specialized training, Continental 
produces more special fasteners than any company in 
the field. Over 6,500 different blueprints are turned 
out each week by Continental engineers. And the 
degree of accuracy is so great that Continental cold- 
forged fasteners are daily replacing expensive screw 
machine products, improving the product by in- 
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creasing its strength while reducing its cost. 

Why not put your special fastener needs in the most 
experienced hands. Continental's specially trained 
engineers are always ready to analyze your particular 
fastener needs. Call Continental today. 


You Can Always Count on Continental 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 
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cvcles, shock and vibration, the pickup 
to In 


ternal impedance ohm) is 


its calibration 
(100.000 


Is said retain 
lower than that of piczoclectric-tvpc 
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For more information 
Circle 5, inside back cover 


Fasteners with 
Curved Tool Recesses 


l'or screws, bolts, blind bolts, cowl 
fasteners and other turning types of 
recess consists of a slot 
both and with 
driving surfaces parallel. A circular, 


blade 


said to result 


fasteners, the 


undercut on sides 


or disc-shaped, driver is used. 


hese innovations are 


in full bearing thrust of the driving 


AND 


MATERIALS s» 69 « 
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blade 
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life 
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steels, Ascolloy, A-286 and 
Pheoll Mfg C O., 


Road, Chicago 50, Ill 
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For more information 
Circle 6, inside back cover 


Solders Containing Indium 
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Vapor Pressure 
Temperature Regulator 


A self-actuated temperature regula 
tor provides control for installation 
where danger of overheating, product 
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installed in the pipe line 


steam, water, gas or other fluid to be 
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used for heating or cooling 
Valves, Inc., Hamilton, Ohio 


For more information 
Circle 8, inside back cover 
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Consider the case of Coast manufacturer 


steel) for a forming operation where close gauge SALES OFFICES: NEw vor 


< CAGO LOS ANGELES 


tolerance was not of greatest importance. (However, 
the drawing quality, because of chemistry, was 
not uniform and die costs and rejects were 
causing expensive down time and yield losses.) 
Switching to a CMP restricted specifica- 
tion strip, the manufacturer obtained a 
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uniformity in coil after coil 
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RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 


Processed to meet special gauge 


tolerances and provide special 
finishes and physical properties 
. solves many fabrication, cost 


s. 


and performance problems. 


LOW CARBON 

HIGH CARBON 

Annealed or Tempered 
STAINLESS 

ALLOY 

ELECTRO ZINC COATED 


THE COLD Metra. PRODUCTS CO. 
GENERAL OFFICES: YOUNGSTOWN 1. 
PLANTS: YOUNGSTOWN 


Ono 


OHIO AND INDIANAPOLIS. INO 


a CLEVELAND 2ETROIT INODIANAPOUS 


BaN FRANCISCO 


CMP STRIP PROVIDES 
Increased production, reduced 
slow-downs, lower die costs, meets 
feed and speed requirements of 
automatic equipment and yields 
more finished parts per hundred 
pounds. 
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rated in the unit to provide dynami 
braking in order to stop the motor in 
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For more information 


Circle 9, inside back cover 
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Transparent Tape 
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in. in length. General Tape 
First National Bank Bldg., St 


Minn 


Corp., 
Paul 1, 


For more information 


Circle 12, inside back cover 


Connectors with 
Solder-Filled Contacts 


miniature and subminia 


\ line of 
ture connectors now comes with each 
pin and socket contact pre-filled with 
illoy of any 
[hc 


iutomaticalh 


solder specified com 


position imount of 


ded 


soldei pro 


ontrolled. To 
CONTINUED ON PAGE 234 
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BEARING SIZE — 42" x 46" x 2" 
ROLLING ELEMENTS Bolls 
SIZE OF BALLS — 1's" diameter 
NUMBER OF BALLS — 94 
CAPACITY AT 10 RPM 
RADIAL — 104,800 Ibs 
THRUST — 300,000 Ibs 


4-Point Contact Ball Bearing 


BEARING SIZE — 42" x 46" x2 
ROLLING ELEMENTS — Rollers 
SIZE OF ROLLERS — x s 
NUMBER OF ROLLERS — 120 
CAPACITY AT 10 RPM 
RADIAL — 73.700 Ibs 
THRUST — 226,000 Ibs 


Bi-Angular Roller Bearing 


SURE we make both, but we 


recommend only one 


Yes, Kaydon manufactures both — 4-point con- 
tact ball and bi-angular roller bearings in the same 
diameters and widths. BUT — we would in almost 
Why? 
Because our field application reports consistently 
prove that the 4-point contact ball bearings are 
better for most applications than the lower capa 


every instance recommend the former 


city bi-angulars (See capacity figures in draw- 
ings above.) 


Another important difference between the two 


vas KAYUUN LLL 


MUSKEGON*MICHIGAN ——— 


All types of ball and roller bearings — 4" inside diameter to 124" outside diameter 
Roller Thrust * Roller Radial « Bi-Angular Roller ¢ Spherical Roller + Needle Roller + Ball Radial + Ball Thrust Bearings 


g November, 1956 


neering 


bearings is that the 4-point contact ball bearing 
is not limited to low speeds, whereas the bi-angular 
normally should not be used above 10 rpm and 
usually is suitable only for oscillation. Then, too, 
the torque in the 4-point contact ball bearings is 
generally much lower 

Kaydon’s unbiased recommendations result from 
years of bearing design, application and manufac 
turing experience with all types of ball and roller 
bearings up to 124” in diameter. So, why not con 
tact Kaydon first? 


Taper Roller * 


K-563 
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assemble, heat is applied to the solder 
clip and the wire inserted. A non-cor 
rosive resin flux in solidified form on 
the surface of each solder cup elimi 
nates the 


need for adding flux during 


the soldering operation Ihe manu 
facturer claims this method resists in 
ternal tarnishing and eliminates costh 
De]ur-Ansco Corp., 5-01 


Blvd Island City 


tinning 
Northern 
N. Y 


Long 


For more information 
Circle 13, inside back cover 


D-C Power Supply 


in. adjustable output, constant vol 


tage d« combines a 


power supply 
constant voltage transformer, a germa 
nium rectifier, and a special high- 
filter with small 


Output voltage is regulated 


capacıtance section 


choke. 
within +1 per cent with supply volt 
£15 per cent. 
Ripple voltage is held within 0.10 per 
cent (rms) at full load and 


input voltage 


ige variations up to 
nominal 


available in 
six stock models that provide output 


id 


The power supph IS 
justable in different voltage ranges 
between 5 to 400v 
All six 
for relay rack 
19 in. frame 


W. 16 St 


ind currents up to 


imp issemblies are arranged 
mounting on standard, 
Sola Electric Co., 4633 


Chicago 50, IIl 


For more information 


Circle 14, inside back cover 


Terminal for 
Aluminum Wire 


l'he terminal barrel contains a car 
tridge with oxide-removing compound 
that is sealed with a removable plastic 
plug. The tongue end of the barrel is 
provided with an inspection hole to 
fully inserted 


iscertain if leads are 


AND 


l'his inspection hole is equipped with 
lhe terminal i 
made of tin-plated aluminum and 


| plastic sealing plug 


designed to accommodate wir 
No. 8 through 4/0. Aircraft-M 
Products, In Harrisburg, | 


For more information 


Circle 15 


inside back cover 


Discharge 
Varistor Assembly 

This voltage sensitive nonlinear 
sistor is designed for use in protectin 


lifting 


solenoids, 


motors, generators, 


chucks, 


against 


magnet 
magnetic relax 


large coils high inductive 
surges, resulting from sudden interruy 


Manufac 


tured in readv-mounted groups of on 


tion of inductive 


currents 


to four varistors, each varistor disk i 

thick, 

mounting hole 
Disks are 


horizontal insulated bolt with a spring 


l 


x à in with a 1 in. central 


bracket-mounted on a 


lock washer to provide contact pr 
sure, Spacers are included to permit 


ir circulation. General Electric. Ct 


Detroit 32, Mich 


For more information 
Circle 16, inside back cover 


Product Engineering 


continued 


Self-Sticking Diagrams 


l'hese adhesive-backed labels can bx 
ipplied directly to glass, metal, wood, 
plastic or painted surfaces and qui kl 


Uses for 


instru 


ipplied with finger pressure. 
labels 


guarantees, 


these include assembly 


tions tube lavouts, lubri 


cating instructions, operational direc 


tions, maintenance hedules, joblx 
and repair depot locations, name 


plates. W. H. Brady Co., 727 W. 
Glendale A Milwaukee 9, Wis 


For more information 
Circle 17, inside back cover 


E 


Self-Locking W'asher-Nut 

lhis all-metal self-locking nut has 
in integral washer and is expected to 
prove particularly useful for keyhole 
type-flange mountings, including gen 

itors, starters, 
plication where a washer-faced locknut 


required 


ilternators, or any ap 


[he washer-nut is manufactured of 
C1137 steel, cabmium-plated in sizes 
1.28 to 1 20, 


P4 


commended for 
Del 
Ave., 


ind 1s r« 
use at temperatures up to 550 1 
on Co. Inc, 5224 Southern 
South Gate, Calif 


For more information 


Circle 18 


inside back cover 


Interval Timer 


l } 
Ihe case acts as an enclosure and 


insulator while providing substantial 
blades. The 
plated steel cover does not require 
holes flush 


mounted to any 


support for the switch 


clearance and can be 

surface 
Although rated at 25 amp, 250 v, 

ind designed specifically for high ca- 


pacitv electrical appliances, the Model 


CONTINUED ON PAGE 236 
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HYPALON" products have Over 200,000 sanders in service —and manufacturer 
exceptional heat resistance has yet to replace one NEOPRENE part 


Compared to other kinds of rubber, 
HyYPALON shows unusual resistance to 
hardening at elevated temperatures (250 : 
350°F.). This means an extra-long serv- 
ice life for HyYPALON belts, hose, gas- MOTOR BEARING 
kets and other products which are used 
where heat is a problem. 

The graph below is indicative of 
HYPALON's heat-aging characteristics. 
It shows, for example, that HyPALON 
compounds will retain 10047 elongation 
after three weeks’ continuous € xposure at 
285°F., three months at 250°F, and al- 


most a year at 212°F. Longer service life 


naturally can be expected where tem- 


peratures are intermittent, or where air NEOPRENE CORD 
cannot get at the product— in a gasket, NEOPRENE BALLS (4) 


for example. 
Other advantages of HYPALON in- 


clude outstanding resistance to weather 


and oxidizing chemicals, complete resist- NEOPRENE SANDING PAD 


ECCENTRIC NUT 


ance to ozone and the ability to be com- 
pounded in a wide range of light-fast 


BOTTOM PLATE BEARING 
colors, 


he sander to the surtace b 


cing 


HEAT AGING CHARACTERISTICS OF HYPALON' Low-cost neoprene ball bearings force Irom t 


sanded, They also act as roller bearings as 


last life of sander eee the sander revolves. Finally, thanks to neo- 
resist abrasion solvents prene's resilience, they serve as shock ab- 
, 


sorbers—minimizing noise and vibration. 





Since 1950, a manufacturer of sanders has . 

sold 200,000 units—each with a neoprene Neoprene beats competitors 
sanding disk and a system of neoprene ball The manufacturer tested many materials 
bearings. Not one of these neoprene parts for the balls. Steel balls were noisy and 
has required replacement in that time. wore out quickly, Natural-rubber balls de- 





teriorated within three weeks when exposed 


Ingenious use of neoprene to paint solvents in wet sanding. In the 
The sander’s design is shown above. An same tests, however, neoprene resisted 
eccentric nut attached to the motor shaft abrasion and solvents for nearly a year. 
imparts a circular motion to the plate that Basing his judgment on these tests, the 
holds the sanding pad. Between this plate manufacturer chose neoprene not only for 
and the motor housing are four !4" neo- the bearing balls but also for the pad to 
prene balls—one at each corner and each which the abrasive paper is attached, And 
confined in a cavity of 19/32", as a further improvement, neo 


1 








These neoprene balls transmit vertical eted cord was also adopte 


busanan ial (| | T HYPALON is a registered trademark of 
| | | | | E. I. du Pont de Nemours & Co. (Ir 


| | | 
| 


pop ——M— 





I 
+ tt 
| | | 


PI III 

- i aii indian 

215 250 285 320 355 390 425 Please send further literature E. I. du Pont de Nemours & Co. (Inc.) 
Temperature, F — —- ame | € Elastomers Division, Dept. PE-11 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 











publico Wilmington 98, Delaware 


Noteb k j J 
about HYPALON € Name _ Position 


*Exposure time in which elongation dropped to 100 


show how the Du P Firm 





tomers ore used ir 


new products, impro 1g j Address 
City 
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102 
LIUZ 


timer mav also be used on low 


ipacity appliances, semi-automatic 
washing machines, heater-fan controls, 
or wherever an appliance or machine 
must be controlled for a pre-set period 
of time. Controls Co. of America, 
Soreng Div., Soreng Ave., 


Schiller Park, Ill 


0555 


For more information— 
Circle 19, inside back cover 


Flush-Mount, Self-Locking 
Clinch Nuts 


These nuts resist temperatures up 
to 550 F, and they meet AN-N-10 
strength Kaynar Co., 
Los An 


requirements, 
Box 2001, Terminal 
geles 54, Calif 


Annex, 


For more information— 
Circle 20, inside back cover 


Fhp Motor with 
2,592.000:1 Gear Ratio 


By redesigning the gear box, th 
selection of final shaft speeds that can 
be supplied through standard 
that it 


through 2,592.000:] 


gearing 
has been extended 
from 4.5:1 


! 1 
makes final shaft speeds availabk 


ranges 
[ his 
trom 
Shaft 


rpm to ] rev in day 


AND MATI 


speeds between these limits are avail 


ible in a virtually continuous range, 


although not all torques are available 


in all shaft speeds 


hese onh 


on all normal voltages and on 25, 50 


motors operate on a« 


or 60 cps current. Either synchronous 
avail- 
Speed of synchronous motors 


or non svnchronous motors arc 
able. 


before reduction is 1800 rpm. Mount- 
ing space, 24 x 2% x 24 in., exclusive 
of shaft. Gear box is 34 in. dia. Glea- 
son-Avery, Inc., 45 Aurelius St., Au- 


burn, N. Y. 


For more information— 
Circle 21, inside back cover 


Miniature Differential 
l'his is a planetary gear reducer 
which has been adapted as a mechani 
cal differential device. Bs 
the freely, it 


driven independent of the input shaft 


mounting 
internal gear may be 
ind the resultant 
shaft will be the difference 
the speed of the input shaft and th 


peed at the output 


between 


speed of the internal gea: 
[he wide range of planetan 
lable 


tions à is said to allow fle 


ity in the output speed range 


corresponding torqu cduction 


Product Engineering 


continucd 


higher speeds. Globe Industries, Inc., 
1784 Stanlev Ave., Dayton 4, Ohio. 


For more information 
Circle 22, inside back cover 


Treated Teflon Yarn 


leflon-coated glass varn that docs 
not change colors when exposed to 
ivailable in 


high temperatures is now 


white and all colors. It can be fur 
nished semi-cured or sintered. Operat 
100 F to 500 I 
Principal uses for this new yarn ar 
for insulation on aircraft control cable 
lead wire. 
Warwick, 


ing range 1S 


and high 


Chemo 


R. I. 


temperature 


Textiles, Inc., W 


For more information— 
Circle 23, inside back cover 


Time Switches for 2 Sec 
To 24 hr Control 


For control of electrical circuits for 
periods of 2 sec to 24 hr, these 
switches provide from 1 to 96 on off 
operations every day. They can bc 
used for control of pumps, fans, re- 
corded music, process timing, con- 
trolling heating and air conditioning 
systems, lights. International Regis- 
ter Co., 2624 W. Washington Blvd., 


Chicago 12, Ill. 


For more information— 
Circle 24, inside back cover 


Motor-Driven 
Commutation Switch 


\ commutation switch with ceramo 


lastic commutator plates has two 
rings of contacts and a maximum of 

connector leads, brought out to a 
tandard AN | 


connector. Brush size 


CONTINUED ON PAGE 238 
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FLEXIBLE SHAFT 


4 Ways to put a flexible shaft’s adaptability 
to profitable use in machine design 


A few of the common design problems you can 
solve with S.S.WHITE FLEXIBLE SHAFTS 


Weight Reduction 


Electric portable tools can be mighty 
heavy to handle and difficult to manipu- 
late especially when they need a big 
motor to drive them. A flexible shaft 
drive such as the one shown here is the 
logical solution since it removes the 
weight of the motor from the opera- 
tor's hands 


Control of Inaccessible Parts 


Even though a rotary switch shown here 
was located in an inaccessible spot, an 
S.S.White remote control flexible shaft 
allows it to be operated from a con- 
veniently positioned control knob on the 
outside of the equipment, Note that 
only one shaft is needed !o do the job. 


Greater Versatility 


The ability of-a flexible shaft to be 
set in a wide range of operating posi- 
lions is a big advantage in designing 
equipment like this multiple spindle 
drill press. The flexible shaft spindles 
can be set in any desired grouping to 
meet the requirements of different drill 
ing jobs. 


FIRST NAME 


Ideas that may help you design 
better drives and controls 


1. Eliminating Alignment Problems 

Where misalignment exists, or where ac- 
curate alignment of drive and control 
elements is likely to be costly and time- 
consuming, an S. S. White flexible shaft is 
a "must." The flexible shaft automatically 
compensates for misalignment, thereby 
simplifying assembly and eliminating pos- 
sible operating troubles. 

2. Providing Adjustabie Drives 

Where there is relative movement between 
driving and driven parts, or where the 
driven part must be moved or adjusted 
in operation, an S.S.White power drive 
flexible shaft is an economical, depend- 
able way to transmit power between the 
two. The shaft readily adapts itself to any 
operating position and is capable of giv- 
ing long trouble-free service. 


3. Gaining Extra Design Freedom 

Consider the use of S.S.White flexible 
shafts if you want to gain greater freedom 
in positioning drive and control elements 
in their most desirable locations. It will 
simplify the job of meeting specific oper- 
ating and service requirements 

4. Satisfying Space Limitations 

Flexible shafts are more adaptable, less 
complicated, less expensive and consid- 
erably more compact than systems of 
bevel gears, straight shafts, belts, pulleys, 
etc. Their use allows you to develop more 
efficient, more compact equipment. 


FLEXIBLE SHAFT INFORMATION 


Bulletin 5601, a helpful inform- "j 
ative guide on flexible shaft 
construction, selection and ap- 
plication, will be sent on re- 
quest. Write for your copy. 


IN FLEXIBLE SHAFTS 


S. S. WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N. Y. 


Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


November, 
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ind type, duty cycle and general con 
ire standard, but some mod 
of circuitry is possible. Power 
is 115v, 
ind nominal speed at 400 cps 
rp Noise le lis below 
Weight of the complete unit is k 
than 2 Ib. Mycalex Electronics Corp 


i 
125 Clifton Blvd., Clifton, N, J 


upply 380 to 520 cps, single 
hase 


50 milliy 


For more information 


Circle 25, inside back cover 


Explosionproof 
Magnetic Brakes 


11] icti ig 


ith all stand 


Lhe 


have been 


incorporate l 
ill 
housing temper 
UL-limit Ih 


vithstand 


h automatic 


ntemai 
vcll l n reascd ti 
perature within limitations set 
lhe 707 built to 
vithstand I 1 | explosion 
Ding 
Ave 


For more information 


rcle 26, inside back cover 


Silicone Rubber Compounds 


\ \ | OK rubb I 

mpound | 
pecihicatior emperature ap 
high tear 
] 


plications ar o have 


resistance ongation, tensi 


AND 


MATE 


strength of over 800 psi, low com 


pression set, good oil resistance, low 
moisture absorption, good dry and wet 
Carbide 


+2 St p New 


Union 


dielectric properties 


and Carbon Corp., 
York 17, N. Y 


For more information 
Circle 27, inside back cover 


Manifold Mount 
Control Valves 


Available for immediate delivery 
this line 
two, 
izes £ to | in 
be installed, 


1 
pi i 


of control valves is made in 
ind five-way 


NPI 


connected to 


three, four type 


All piping can 
manifold 
ind even purged before installa- 


tion of the valve itself 


These valves are available with am 
type of actuating device and for pres 
ures from partial vacuum to 500 psi 
Versa Products Co., Inc., 249 Schol 


St Brooklyn. N ) 


For more information 


Circle 28, inside back cover 


Nylon Powder for 
Pressing, Sintering 


\ formulation of finely divided 


nylon powders is reported to be 
much tougher in the cold pressed and 
sintered nylons 
iddition to 
gears, the new powder will be appli- 
cable for rollers, 
bushings, cams and similar wear parts 
National Polvmer 


Reading, Pa 


intered form than th 


previously available. In 


bearings, 


forming 


Products, Inc 


For more information 
Circle 29, inside back cover 


roduct 


continucd 


Photoelectric Control 


\daptable for counting, sorting, 
matching, level detection, edge 
safety, shutoff and 
smoke turbidity 


this unit's 


color 
registcr, iutomatk 


ilarm ind control 


cat's eve” receiver can be 


rotated to suit conditions. It can con 
trol in the horizontal, vertical or anı 
other attitude [his slit 
itself to readout with a suitable optical 
shaft Mason In 
strument Co Ave., Mt. Ver 
N. ¥ 


ilso lends 


indicator 


29 Elm 


position 


non 


For more information 


Circle 30 


inside back cover 


Rotary Toggle Switch 


said to 


problem of 


witch 1 
the 
uits 


\ rotarv toggl 
offer a solution to 


ontrolling manv cii with singl 


The 
i high electri 


ind other 


motion, mechanical actuation, 


small switch can hand 
il load 

clectrical 
[he 


maintained in 


eliminating rela, 
device 
four-pole, double-throw 

ll three actuation po 
on-off-on. It has 12 


Other models are 


unit 1 


tions termin 


ivailable with up t 
24 terminals 


I he 
of 9 in-lb max. Electrical rating: con 


eight poles 


switch has an operating for 


- 
ü 


tinuous capacity of 30 v d-c, imp 


qu 
ay 
CONTINUED ON PAGI 
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BEARING TIPS by McGill 


CLEVELAND TRAMRAIL GUIDES MOTOR 
HEADS ON McGILL CAMROL BEARINGS 


Motor-driven electric hoist carriers 
made by the Cleveland Tramrail 
Division of The Cleveland Crane & 
Engineering Company, incorporate 
McGill CAMROL Cam Follower 
bearings as side guide rollers for 
the motor head. 


Ihe CF bearings keep the motor 
head square on the monorail track 
used in this system and guide the 
head around curves. Moving on the 
rails at speeds up to 250 feet per 
minute, the bearings take the thrust 
load when entering into a curve. 


Replacing spring loaded friction type 
bolt and roller units, the simplicity 
of mounting and the friction-free 
operation of the CAMROL cam fol- 
lowers provide dependable, trouble- 
free operation of the carrier assembly 
Used almost six years, bearing per- 


formance has been most satisfactory. 


Fact-packed Bearing Catalog 


Write tor your 
copy of Catalog 
No 52, à revise« 


140 - page Bearing 
Selection Guide. It 
contains vital prod- 
uct information 
and 30 pages of en- 
gineering data, 


. 
. 
* 
. 


Insure performance with 


. 
t... 


Product 


McGILL MANUFACTURING COMPANY, INC., 


CAMROL BEARINGS DIRECT 
ACCURATE CAM ACTION 


Precision built throughout, CAM- 
ROL CF Bearings are designed to 
add the advantages of: smooth ac- 
curate cam action to rugged shock- 
absorbing dependability in any 
type cam follower application. An 
interchangeable sealed SCF series 
protects critical installations. 


Lodge and Shipley Lathes 
Support 18’ Propellors on Camrol CYR Bearings 


provide dependable, precision sup- 


Eighteen foot propeller shafts and 
other large work are supported 
and guided accurately on Lodge 
and Shipley Lathes through use of 
Camrol CYR Bearings. The Lodge 
and Shipley Company has stand- 
ardized on these heavy duty Cam 
Yoke Roller Bearings for the 
Roller Jaw Steady Rest on their 
larger Engine Lathes. Four CYR 
bearings are mounted in a yoke 
at the ends of adjustable slides to 


$690909999099999999999^599999999999999*999*2^^*99*** 


"delli "7LLT/RZL" GUIDEROL camroz 


port for a variety of work. 


CAMROL CYR Series 
Adapts To Yoke Mounting 


Internal construction of the CYR 
Series bearing is similar to that of 
a CF Series bearing with a heavy 
outer ring selection to withstand 
shock load. However, the stud is 
replaced by an inner ring for rc- 
ceiving shaft in a yoke mounting. 


Full Type Roller Bearings 


wee eee eee eee ee eee eee eee 1 n n 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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imp lamp or 12 amp in 
At 115va 
4 amp lamp and 15 amp inductive 
Micro Switch, Dn Minneapolis 
Honeywell Regulator l'reeport, 


IIl. 


resistive; 


ductive 20 amp resistive; 


For more information 
Circle 31, inside back cover 


Mounting Stud With Pilot 


A she ulder on thi 
pilot in 


stud ser 
locating mounting 
Chis eliminates the need f 
fixtures when stud welding 
d or doubl 


st unl 


Lewis 


either. single-end 
in carbon or 


Mfg Corp., 238 
N. J 


For more information 
Circle 32 


inside back cover 


Demountable 
Plate Cylinders 


All surf 


is practically no m 


hey can be mounted 
onds without 
required A 


on] tool 


In S iting 
spann C1 
needed Pap 
ind Research Co., In 
Roselle, N. J 


For more information— 


Circle 33 


inside back cover 


Electro-Pneumatic Valve 


An CICCTTIC I operatec il 
that is said not to talk, hum oi 


is recommended for 


chatter 


contro] 


noiscless 


of air conditioning damper motors, as 
well as for control of pneumatic mo 


tors and valves on industrial 


When 


the valve 


equip 
electrically 
pass full air at supph 
25 ]b. When not cner 
nzed, the valve will waste air from its 
outlet port ind close the inlet. A 


built-in 


ment energized, 
will 


pressures up to 


manual adjustment permits 


the valve to pass air when the coil is 
energized 

The 60-cps coil can b 
ages of 115, 208, 230, or 
connections are 4 in. NPT 


is UI Powers 
Ci Oakton St 


supplied for 
t40 

Fhe 
Regu 


ipproved 
Skokic 


3434 


For more information 


Circle 34, inside back cover 


Voltage Stabilizer 
1 parallel com 
ipacitance and 


to provide 


be further 
mproved with a mpensating wind 


g to balance output cir 


N. Y 


For more information 


Circle 35 


nside back cover 


Light-Wall PVC Pipe 
ht-wall PV« 


l 
k 


greater flow capacity 
Schedule 40 


1ZCS 


than the manufacturer 
ial pipe 
l tX In hi 


nd 80 in the same nomi 
l' her il [€ bas 
Onc 


ince and a 


has high chemical resist 


working pres 
The other has 


high impact strength and a rating of 


maximum 
sure of 150 psi at 75 F. 
125 psi at the 


same temperatur: 


Product Engineering 


lhese two working pressures are con 
‘tant in all pipe sizes 

his pipe, a rigid unplasticized ma 
terial, is available in eight sizes rang 
ing from 4 to 4 in. Wall thicknesses 
range between 0.050 and 0.230 in 
All pipe in the series is furnished in 
standard 10 and 20 ft lengths with 
plain ends. Carpenter Steel Co., Un 


ion, N. J. 


For more information 
Circle 36, inside back cover 


Copper-Clad 
Hardenable Steel 
[his metal combination consists of 


steel (SAI 


or both sides with 


medium carbon hardenable 


1065) clad on one 
xvgen-free, high conductivit 


Ihe 


phas 


Opper, 
olid 


without th« 


metals are bonded bi 


bonding process 
use of brazing alloys or other interme 
diate materials, ‘This produces a com 
posite metal having a c« 


high 


characteristi 


intinuous per 
nductivitv, ex 
heat 
duc 


manent bond 
ellent 
treatment, re 


itv for 


operating 


spring 
sistance to corrosion 
extreme forming, and good 

haracteristic it levated 
iture (below tempering tem 


1 1 
ipplications I1 ps 


ind vitch 
high conductivity f 


witches, re 


In non-electric 


parts 


prings, 
rheo 
lays, and thermostats 
application u as 
n and pencil clips, the copper lay 
excellent trace for 
The 
itio. with opper On one side is SU 
steel, 20 per ent 


provide an 


lated finishes standard cladding 


per cent 
With 


| 
a IS 


pper 


copper on either sidi stand 
Other ind 
ratios can be produced 
Div., Metals & Con 


Forest St., Attleboro, 


10-80-10 
clad 
General Plate 
trols Corp., +3 
Mas 


singk 


ouble 


For more information 
Circle 37, inside back cover 


Sealed Bearing Caster 


l'his caster has a lip-tvpe neoprene 


eal which seals both swivel races and 
vheel bearings against dirt, grit, water, 
contaminants. It is 


cids and other 


CONTINUED ON PAGE 242 
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Is this Garter Spring necessary BONDED BY IPC 
on your Oil Seal application? CA uy 


The answer lies in an individual evaluation of your application. Garter l 
springs, where not required, can take a “free ride” at your expense. The ye ¥ uv Ww 
mechanical action created by garter springs can result in excessive torque ^ 
and friction . . . can often shorten seal life . can actually cause 
shaft wear. Ma E 
IPC seals are designed, compounded and bonded to provide inherent 
resistance to operational stress, often without the added cost of mechani- 
cal “pinch”. u E 
If excessive eccentricity, temperature range or other conditions do o 
warrant the use of mechanical “pinch”, IPC engineers will design your 
oil seal to combine custom compounding with minimum spring “pinch” u EI 
consistent with good performance. iti 
Before you buy, ask for IPC's recommendation. 


INTERNATIONAL i 
PACKINGS uw 
CORPORATION eae 

uw 


Bristol, New Hampshire 


ui 


PACKINGS e OIL SEALS e PRECISION MOLDING 
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EW COMPONENTS 


ivailable in industrial and institutional 
steel, plastic, \ 
rubber wheels 
Ohi 


casters with groove 


Colson 


ind molded 


Corp., Elvri 


For more information 
Circle 38, inside back cover 


Double Solenoid Air Valve 


ort and four-wa 
ed double sole 


noid \ lable made to 


JIC standards. Th 
typi pilot By m 


iil V dl 

valve has l spool 
mentarily energizing 
1 ! i 
one solenoid, the spool is moved and 
shifted Lhe 


in this position until the 


the main valve main 
valve stays 
other 


gized and it then 


1 
solenoid 


momentarily 
shifts 


ener 
back to the 
original position 
Th 
in Automat 
Grand River Ave., | 


| and 
Co., 37415 
Wash 


made in 1, 
Valve 


irmington 


valve I5 


For more information 


Circle 39, inside back cover 


AND MATI 


Cylinders with 
Non-Rotating Rods 


\ series of double-acting « 
with elliptical non-rotating piston 
available in 1} and 
bores, foi 
tock \n cllipti i 


idjustable to 


now 
immediate deliver 

bushing wl 
pe mnit 


different rod fit requirement 


complian 


is to compensate for eventual 
provided. 

l'he rated 
500 psi water or oil. It 
with il 


mounts, in all standard 


cylinder is 
interchange 


standard 


ushioned MI 


Central \ 


cushioned or non 
Products Corp., 


Hawthorne, N. J 


For more information 


Circle 40, inside back cover 


Sequence Timer-Recorder 


Designed fo 


ing of multi-oper 


split ond nx 
itional automati 


chinerv, up to fourteen opel 


sequences can bi imultancot 


timed to within 1/100 sec and 


corded on a strip chart for visual rcf 
About the size of 


radio, the unit 


erence ı portabl 


in be plugged int 


vlinders 


continued 


} 
lectrical ¢ 


vithout shut 
ind no other 


mitrol circuit 
ting the machine down 
external 
Autometrology Di 
Dayton 1, Ohio 


power supply is required. 


Sheffheld Corp., 


For more information 


Circle 41, inside back cover 


Solenoid-Controlled 
Mixing Valve 


\ three-temp« 


ilve recently developed 


thermostatic 


iture 


t MIXINE 


rnally mounted switch 


H 


n ext 
opens ind closes 
that the flow 
supplied is of uniform tem 
Controls Corp., 

Detroit 8, Mich 


of water or 


1 


fui 


For more information 
le 42 


inside back cover 
Differential 
Speed Reducer Pulley 

lhis is a V-bi 


reduction 


lt pulley having an in 


ternal geal ranging up to 
8000:1, plus a torque disc designed for 
driving through a separate control mo 
tor to provide differential action. In 
the standard reduction pulley, this 
torque disc, to which is attached a held 
gear, is in a fixed position, and as the 
around this gear, re 
through the in 


ternal planetary gear train 


pulley revolves 


duction is obtained 
Driving this torque disc and held 
gear by means of an attached sprocket, 
provides differential action at any de 
ed controlled speed It can be ai 


CONTINUED ON PAGE 244 





J&L custom-made hot extruded 


cold drawn sections... 
boost production, cut over-all costs `" it" 


EXTRUDED SECTIONS 
Progressive industry is today utilizing J&L’s Custom-Made, ou al 
Hot Extruded Cold Drawn Steel Sections to: SE Gelatin 


I 


1. Eliminate time and costs in machining and finishing Wie teder ter yeu 


operations copy of this free new 
k booklet which gives 

Reduce scrap losses practically to the zero point detailed information 
d i about the many 

Eliminate the cost of castings and forgings of intricate money- and time- 


:ecti | Te iri . ider: » achini saving odvantages 
y ) € ) € y 
sections requiring considerable machining STEEL 28i Cutredod $ec- 
Reduce inventories due to quick availability of extruded POST WA m f. a 
sections from the J&L plant ` 
— Lemma "*.— i 
These sections can be extruded and cold drawn to the exact 


- 
specifications of the parts you require — in any quantity you Jones & La ughlin 


specify. Even the production of a single extrusion can be 
economical. Obtainable in a wide range of material grades, STEEL CORPORATION: PITTSBURGH 


J&L Extruded Sections can be produced in a large variety 

of shape profiles — within limits of a design which can be Jones & Laughlin Steel Corporation 

inscribed within a two-inch circle. Many shapes that cannot + Gateway Coster, Sapa. 450, Pottungh 30, Pa 

be hot rolled are practical for the extrusion process. Please send me your new Booklet on Extruded Sections 
The mechanical properties of J&L Extruded Sections are Nome 

equal to or superior to those obtainable from equivalent Title 

grades conventionally cold drawn. Cold drawn tolerances are Compony 

accurately maintained. The excellent surfaces of these Ex- Street 

truded Sections require little — if any — finishing operations. City 
Send us your inquiry for prompt and efficient J&L service. 


—Ó 
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New Parts and Materials continued 


ranged for either chain or V-belt drive, 
and can be driven in either direction. 
For GEARS t n il Shaft mounted, it requires no mount 
0 ul d ing brackets or 
CUT E. mt ape i s Rs 


bearings. Can be 
idapted to either reduce or increase 
MERICAS ROADS speeds. Hart Reduction Pulley Co., 


26 W. Main St., Waukesha, Wis 


For more information 
Circle 43, inside back cover 


B 
a 


Wu 


GEARS, thousands of them, will go into the construction 
machinery needed for our nationwide program of building 
highways and roads. An increasing number of these will be 
Fairfield Gears. Already one of America's largest independent 
producers, Fairfield's facilities are being further enlarged this 


PVC Expansion Joint 
year with approximately one hundred percent more space 


in heat treating and thirty-three percent more space for 
machine installations. 


[his slip-type pipe expansion joint 
of unplasticized PVC is made in 1, 2 
If you use gears in the product you make, we believe it will pay 


ind 3 in, sizes, and may be used with 
you, as it has others, to become acquainted with FAIRFIELD 


piping of smaller diameters b 
—the place where fine gears and differentials are produced 


ploying reducing bushings 
to meet your specifications EFFICIENTLY, ECONOMICALLY! 


em 
Your inquiry will receive prompt attention. 


All sizes 


low an expansion of 3% in 


[he joint has been tested at pres 


sures up to 325 psi, and temperatures 
up to 140 F. Tube Turns Plastics, 
E A i Fe E i E L D Inc., 2929 Magazine St., Louisville 1] 
MANUFACTURING CO. Ky. 
2305 S. Concord Rd. 


Lafayette, Indiana 


For more information— 
Circle 44, inside back cover 


Constant Level Oiler 
[hese units can be used on bear- 
ings, gear boxes, pump housings, mois- 


tening pads. When the oil level in 


the bearing recedes because of oil con 
sumption the liquid seal on the spout 
TRACTORS + CONSTRUCTION MACHINERY * ENGINES + BUSES * FARM IMPLEMENTS * MINING MACHINERY 
DIESEL LOCOMOTIVES + MACHINE TOOLS + AIRPLANES * HEAVY DUTY TRUCKS * OIL FIELD EQUIPMENT 
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Checking teeth pitch on 32* O.D. gear at the Philade 


iphia plant of Link-Belt Company. 


speed up machining, extend cutter life 
with Standard Steel forged gear blanks 


By switching to Standard Steel forged blanks for the 
helical and herringbone gears used in their enclosed drive 
units, the Philadelphia plant of Link-Belt Company has 
speeded up machining time and lengthened cutter life 
substantially. That's because: 


e Dimensional tolerances are closer, so all gear blanks 
of the same size can be machined on a single setup. 


e Standard Steel forged blanks have no blow holes, 
porosity or non-metallic inclusions, so finish turning, 
facing, boring and hobbing can be done faster. 


e High speed cutters last much longer because these 
forgings have a more uniform internal structure. 
Link-Belt's experience in reducing costs is typical of 
hundreds of other manufacturers. When you specify 
Standard Steel forgings, you get a product that is quality- 
controlled from start to finish. We produce our own acid 
open hearth steel, heat treating and tempering it carefully. 


Finished forgings are carefully inspected 
and checked to assure meeting customer 
specifications 

In addition to gear blanks, Standard 
Steel can furnish you with rings, flanges, 
shafts, wheels and special shapes—and 
furnish them fast. Next time you need 
forgings, get our quotation first. For a 
copy of our new bulletin, write us at Dept 
8935, Standard Steel Works Division, 
BLH Corporation, Burnham, Penna. 


STANDARD STEEL WORKS DIVISION 
BALDWIN-LIMA-HAMILTON 


D'VISIONS: Austin-Western * Eddystone * Lima 
Electronics & Instrumentation * Hamilton * Peiton 


* Loewy-Hydropress * Madsen 





New Parts and Materials continued 


z Al 1 DY PN E inside the oiler is temporarily broken. 


[his allows air from the air intake to 


model 174 SHAKER enter the oiler reservoir, releasing oil 


until a seal and the proper level is 


1500 Ibs. force output again restored. ‘Transparent reservoirs 


permit a visual check of the oil sup 
ply at all times and since the oil in 
the reservoir will assume the sami 
color as that of the bearing housing it 
iffords also a visual check on the con 
dition of the oil. Ojl-Rite Corp 

2 Waldo Blvd., Manitowoc, Wis 


For more information 
Circle 45, inside back cover 


SYSTEM 


MBER 
nm 174/203 174/184 174/80 174/186 174/186 


Random or | Random or 


Type | Sinusoidal | Sinusoidal | Sinusoidal* | Sinusoidal* Sinusoidal Sinusoidal 


—— $ $ + 


Power Supply Electronic Rotary Electronic Electronic Electronic | Electronic 


Force Output 1250 Ibs 1500 Ibs 1500 Ibs 1500 Ibs 1500 Ibs 1500 Ibs 


$ + + T T 


Frequency Range | 5-3500 cps. | 5-2000 cps. | 5-3500 cps. | 5-3500 cps. | 5-3500 cps 


5-3500 cps 
_ — * + + + + 

[Max. Load lO g 105 Ibs | 130 Ibs 130 Ibs 130 Ibs 130 Ibs | 130 Ibs 
i n 


Í 42.5 lbs. 55 lbs. | SS tes 55 Ibs | 5Sibs. | 55ibs. | Thermal Relief Valve 


A 


f 
[Mox Load 20 g 


*Also adaptable for Random Vibration Testing A series of two relief \ ilves, whic h 


may function as a thermal relief or 
CALIDYNE'S Model 174 Shaker featuring high frequency operation 


ind low input re 


main relief valve, cover a range of 


quirements has been so designed that it can be utilized 
Į 


in any one of six CALIDYNE Vibration Test Systems 1000 to 3850 psi, with flows ot 15 C 


The versat y of t! fodel 174 Shaker extends the range of vibra- 


per min to 2000 gpm. Both models 
tion testing for this shaker can be used. It further advances 


CALIDYNE Systems of vibration control, enabling equipment man comply with AN6245, weigh 24 oz 


ind are available for 3&$-20, NFE-3 
threads or 4-18 NPT. Electrol In 


Typi vibration testing applications of the Complete performance Kingston, N. Y 
Model 4 CALIDYNE Shakers includ data on each of these ? 


1. Brute force shaking at fr I simulat 6 CALIDYNE Series 


tion f ult Ms 174 Shaker Systems For more information 
are contained in New : 
2. Structural response to determine mod« Bulletin 17400. For Circle 46, inside back cover 


pe. frequency 


{ turer t V rat« fo OV 1 wide range measure 


ise the I« I il n t test resuits 


i e worst cor 


engineering counsel in 
3. Fatigue testing í zt t providing applying the 
eflections mar t "reat han rt destructive force of 
ige vibration to your own 
research and testing 
problems, call us here 


at CALIDYNE 


4. Random vibr 


THE 


CALIDYNE 


COMPANY 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


ALES REPRESENTATIVES 
Silicon Rectifier Stacks 
ux Ihe stacks are designed for pow« 
La ipplications where high ambient tem 
WASHNOTON, IQAMO, WESTERN IRNONTAMA perature, reliability, high efficiency 
Dei yeeod, Coi. Holywood 2 i and miniaturization are of prime im 
portance. These silicon rectifiers are 


now available in all circuit ty pes, with 


(Continued on page 250) 
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SURPACE must ot mates iH 
; anea 


his Autopositive Paper intermediate was made from an old, “yellowed” drawit 


r 


lake one of vour old pencil drawings that is so 


To resto re — it will no longer produce accept- 


Reproduce it on Kodagraph Autopositive Paper 


. and youll get a positive reproduction directly 
old drawings — 


Now run prints from this photographic interme- 
diate. You won't believe vour eves—the lines ari 


without retracing a line crisp, legible the background wonderfully cleaned 


up. These are prints vou can use! 


With Kodagraph Autopositive Paper around, it 
just doesnt pay to waste hours retracing “unprint 
able” originals, as thousands of drafting rooms have 


dis overed 


Learn all the ways vou can save with Kodagraph 
Reproduction Materials, which you, or your local 
blueprinter can process quickly, at low cost 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y 


New booklet is Gentlemen: Please send me a fre« ipy of your new booklet on Kodagraph Reproductior 
jam-packed with "-— M denn 
valuable tips on 
saving drafting Company 
time, protecting Street 
drawings, getting 


better prints. City. 
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What is reliability? 


( 


Industry in the United States is becoming more 


and more complex... we're getting automated 


-+. computers are computing... the missiles 


are flying... the digits are digitizing... 


„And the word “Reliability” takes a new and 


——— 


I-A -AMH-A- 


different meaning... what does it mean to you? 


It’s time to stop and take a look! 

Ask three of your friends how they 

define "reliability? You'll be sur- 
prised at the different answers you receive. And 
when you quiz them further on how much relia- 
bility is needed in a particular product . . . how 
they would control the design and manufacture 
of that product to obtain the amount of reliability 
they want... you'll be even more surprised by 
the variety of the answers. 

So...let’s define reliability. Let’s start off with 
a definition that is gaining the most acceptance in 
the technical field... 

The reliability of a particular component 
or system of components is the probability 
that it will do what it is supposed to do under 
operating conditions for a specified operat- 
ing time, 

Looks simple enough! 

But what hazards it presents! The first impor- 
tant challenge is that word “probability”. .. it 
takes you seriously into the field of data collec- 
tion and statistical analysis. Then you check into 
the phrase “do what it is supposed to do”... some- 
one must define these objectives. And, look at the 
"operating conditions". . . pause briefly and reflect 
on the many different conditions under which 
products operate. And, finally, note the phrase 
“for a specified operating time”... does one nor- 
mally, consciously, define reliability in terms of 
time ? l 

These considerations pose problems for all of 
us...the manufacturers of components, those 
who assemble components into other products, 
systems personnel, designers, industrial engi- 
neers, production workers, purchasing agents, 
quality control...and users! 


a 


Let’s look at the word "probability? 


Picture a chain, with its successive links. Many 
of today's systems, simple or complex, comprise 
such a chain of components. However, as we all 
know, that chain will be only as reliable as its 
weakest link. And, statistically, the over-all reli- 
ability of the chain or system is the mathematical 
product of the reliabilities of the individual links 
expressed as... 


Over-all Reliability, Ro=ri x r» x rs... 


As an example, assume a product has a chain 
of 100 components in which each component has 
a reliability of 99 per cent... which assumes that 
only one out of a hundred units of each compon- 
ent will fail. These are relatively high standards 
established by past practices. But what happens? 
Multiplying .99 by itself one hundred times 
(.99'9). note that our chain of components will 
have a reliability of only 36.5 per cent! Two out 
of three of our chains would probably fail! 


As another example, let’s look at contacts in a 
multi-contact electric connector. If, for instance, 
we are to assemble connectors containing 25 simi- 
lar contacts from a 1% defective contact popula- 
tion, we can expect 22% of the connector 
assemblies to contain one or more defective con- 
tacts! See how the multiplication of probabilities 
presents a major challenge to both designer and 
manufacturer ? 


But all is not lost! There is another side of the 
picture. With proper care, analysis, and control, 
our organization at Cannon has actually achieved, 
in special “missile quality” contacts, a known level 
of only 2.85 x 10°%% defective...or one defec- 
tive part in 35,000! Naturally, we don’t achieve 
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( Adve 


that with all our contacts ... but we do try to design and 
manufacture the utmost in reliability required for specific 
applications. 
However, to return to your problems and to go a step 
further in demonstrating “probability” of uncontrolled 
contacts . . . and the challenges it poses to you and to us... 
consider the case where we have three groups of contacts, 
each group with contacts of different sizes. Let us assume, 
also, that each group has different percentage defective pop- 
ulations and that the three groups are assembled in a 90- 
contact connector as follows: 
50 No. 16 contacts with a population reliability of .59; 
25 No. 12 contacts, reliability .60; and 15 No. 8 con- 
tacts, reliability .64. 

‘| hen eee 


Re 
(90 contact 
connector ) 

or, 

Rc 
(90 contact fa 
connector ) 


59) (.60) (.64 


It is apparent from the above that connector contact 
populations must be maintained at extremely low values 
of percentage defective. This is of extremely vital impor- 
tance if we are to produce connector assemblies which will 
perform satisfactorily in systems utilizing series circuitry, 
where the failure of one contact pair can cause failure of 
the entire system. 

We have been talking only about a contact . . . just one 
of the many different materials and parts (such as contact 
pins, insulators, shells, and couplings) going into the more 
than 20,000 different connector and electrical items we 
manufacture. Think of the “product of reliabilities” rule 
in systems comprised of tens, hundreds, or thousands of 
electrical components connected by connectors such as 
ours. Regardless of whether they design, manufacture, sell, 
or use washing machines or guided missiles, everyone faces 
the same problem. That's why we're taking some of your 
valuable time to present the important subject of relia- 
bility here. 


* 


All of us, when we specify materials, parts 

or components must constantly keep in mind 

| the (a) "probabilities? (b) what the part is 

supposed to do, (c) the operating conditions, and (d) the 
time it must operate satisfactorily. Let's see what we can 
do to increase reliability in relation to these four factors : 
(a) Probabilities. 'To increase the reliability of any 
component, and thereby the system as a whole, it is nec- 
essary to think in terms of statistical distribution of im- 
portant physical properties. From field reports of failure 
and laboratory test results, we must first isolate those 
properties which most frequently cause trouble. It is then 
necessary to determine whether poor performance is due 
to lack of process control to keep the product within speci- 
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ement) 


fied tolerance limits, whether the dollar sign has entered 
into the picture too far — cutting reliability down for the 
sake of a few cents here or there— or whether 
the design itself is inadequate for an end-use 
application. In any case, the use of the sta- 
tistical approach to problem solution offers a positive 
method of obtaining known levels of reliability. 

(b) Definition of Function of Product. Each com- 
ponent and each system... both civilian and military... 
in each different field of endeavor, in each product 
produced, has different functions. None of us should “over- 
build". .. nor should we *under-build? We should look at 
our specifications closely. 

(c) Operating Conditions. Temperature and pressure, 
humidity, corrosive atmospheres, stray electric and mag- 
netic fields, low and high frequency noise, shock and vibra- 
tion... all must be considered plus conditions prior to 
product use. 

(d) Operating Time. This varies both for different 
products and different fields of application. Have you set 
reasonable lengths of operating time for your product or 
system, from the viewpoints of both usage and economics? 


* 

We at Cannon Electric are proud of our 
historical emphasis on quality and relia- 
bility. Since our inception in 1915 we have 


consistently adhered to a design philosophy embracing the 


highest quality and reliability in each Cannon Plug for the 
specific application for which it is to be used. Jf we cannot 
design to that principle, we don't make it! In manufacture, 
we are proud of our know-how in depth, proud of our fine 
quality control systems, proud of our personnel, and proud 
of our reliability control group. The “Cannon Credo”... 
part and parcel of the everyday life of each Cannon em- 
ployee ...is posted in all offices and all departments of 
all eight Cannon plants around the world. Three of its 
sections read as follows: 

To develop an organization of exceptional people 
possessed of respect for the dignity of the individ- 
ual and imbued with the spirit of the team. 

To provide a facility with which we can produce 
to our utmost in an efficient and pleasant environ- 
ment, 

To develop and produce products of such qual. 
ity, and render such service, that we may always be 
proud of our efforts. 


* 


Whenever you have an electric connector reliability 
problem... in design, engineering, production or proto- 
type phases... we would welcome the opportunity of dis- 
cussing it with you. 


Cordially, 


on 
Cu Y. President 


CANNON ELECTRIC COMPANY 


3208 Humboldt St., Los Angeles 31, California 


CANNONIPIUGS 


Eight plants around the seven seas! 


Please 
Refer to 
Dept. 106 
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RODS 
TUBING 


FABRICATED 


PARTS 


Profit from the advantages which 
this superior Nylon plastic offers you to improve your 
products and to facilitate your production. 

This material's excellent machining characteristics 
cuts production and assembly costs to the minimum. 

Its toughness and form stability at temperatures up 
to 275? F, its abrasion resistance, its strength in thin 
sections, good bearing characteristics, lightness of 
weight, chemical resistance and good electrical insulat- 
ing properties recommend it for a wide variety of 
mechanical and electro-mechanical applications. 

Specify Chemiseal Nylon Rod and Chemiseal Nylon 
Tubing (du Pont ZYTEL) now fabricated by United 
States Gasket Company "Quality Control" methods. 

Available in all standard rod sizes from !4" to 2" inc. 
Tubing is supplied in sizes up to 14” dia. OD in various 
wall thicknesses. Precision macnined parts to your 
specifications 

Write for further information. 


BELMONT 


UNITED STATES GASKET CO. 


New Parts and Materials continued 


rms inverse voltage ratings of 70, 105 
140, 210, 280, 350 and 420 v, and 
d-c output currents up to 4.5 amp at 
75 C ambient temperature, It is pos 
sible to arrange the stacks in seri 
ind parallel to increase voltage or cu! 
rent ratings. International Rectific 


Corp., El Segundo, Calif 


For more information 
Circle 47, inside back cover 


Needle and Globe Valves 
Of PVC 

hese val e designed to opel 
ite up to 170 psi, continuous duty, 
ind in lower pressure systems may be 
used safely at temperatures up to 170 

or higher for intermittent. dut 

valves are available in. 1 and 1 in 

pipe sizes ind 4, } ind in. OD mak 
tube connections 

Desirable arrangements in both 
globe and needle types include pancl 
wall, angle, multiple and shock mount 
ing, quick disconnect, adjustable, in 
sulated bracket and swing mounts, 
ind direct attachments to other unit 
Chemtrol Corp., 11008 Santa Fe Av 


ie, Lynwood, Calif 


For more information 
Circle 48, inside back cover 


Swivel Coupling 


\ four-bolt, split-flange, pressed on 
coupling is available with 360 deg 


swiveling action. The new fitting is 


CAMDEN 1, NEW JERSEY 


(Continued on page 253) 
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NEW! SUB-MINIATURE 3-POLE 
P&B RELAY 


FOR MULTIPLE SWITCHING 


This new P&B KM series was engineered to meet the pressing demand 
KM SERIES | Ptt for miniaturization and multiplicity of action within a single relay. 
IEEE TA i Application possibilities cover a wide field of diverse products, 


CONTACTS such as: 


Max. 3PDT 


2 EaD a, ahida pA)“ SMALL BUSINESS MACHINES 
VOLTAGE RANGE | ALARM SYSTEMS INTERCOM SYSTEMS 
— l AUTOMATIC TOYS REMOTE CONTROLS 
COIL RESISTANCE 


Up to 6700 ohms Here is only one of the great family of P&B relays . . . one of more 
COIL POWER REQUIREMENT 


TEMPERATURE RANGE 
45 r 


PULL-IN 


TERMINALS 


than 20,000 design variations. Custom modification of relays, toc, is 
a P&B specialty. Thus you have one dependable source for ALL your 


relay needs! 
"T KM RELAY ABOVE SHOWN ACTUAL SIZE 


P&B STANDARD RELAYS ARE AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


=), Ritter Pr 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 





implified design ... versatile mountings ... 


NEW FOOT VALVE — small 
ond compact, has adequate 
treadle area. Anchors easily 


NEW SOLENOID VALVE — 
instant action. Protective 
cover is easy to remove. 


distinguish new MAC pilot valves 


NEW PALM-BUTTON VALVE 
—suitable for panel mounting. 
Returns to normal position 


NEW CAM VALVE — built-in 
overtravel prevents damage 
when operated by cam series. 


M ur m m 


NEW HAND VALVE—aovailable in either locking or non-locking type. May 


be used singly or in series for working pressures up to 150 P.S.I. 


Design makes the difference in these pilot valves. And it’s 
easy to spot. MAC's new pilot series is trim and compact. The 
valves are lightweight, and smaller ... have fewer parts. By 
simplifying design, MAC engineers virtually eliminated 


maintenance ... built in dependability for millions of cycles. 


You'll find MAC pilot valves tops for convenience, too. A 
variety of mountings mean they can be installed almost any- 
where—close to hand or foot, or overhead and out of the way. 
And, of course, this new pilot series reflects the precision and 
quality workmanship that mark all MAC valves. 


So, look to MAC for all your air valve needs—solenoid, pilot 
operated and pilot... any size or type. We've got the answer 
—and exactly the right valve—for any air control problem. 


Write us or contact a representative listed at the side. 


MECHANICAL AIR CONTROLS, INC. 


Office and Factory 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY "MAC" 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8 — The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE —The Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


COLORADO (and NEW MEXICO, UTAH, 
WYOMING) 
DENVER 16—Blair Engineering Co., 4100 
Grape St., FLorida 5-7142 


ILLINOIS 
CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 


INDIANA 
FORT WAYNE 3— Neff Engineering Co., P.O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 
INDIANAPOLIS 20—Neff Engineering C 
P.O. Box 7361, 42nd St. Station, BRoadway 


2330 
SOUTH BEND-Dick Futter, 103 South 
Varsity Dr., CEntral 2-3800 


MASSACHUSETTS (and New England) 
BOSTON 34 — Electrical Apparatus Co., Ir 
1200 Soldiers Field Rd., STadium 2-744 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson 
2-2629 
FLINT —Kober Sales Engineering C 
Beach St., CEdar 8-5123 
Western Michigan — Everett. Adam 
Sharon Road, Chesaning, Michigan; Chesaning 
383-J-1 


MINNESOTA 
MINNEAPOLIS 4— Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank 
lin Ave., Midway 4-2791 


MISSOURI 
ST. LOUIS COUNTY —Oscar E. Jost C 
P.O. Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY (Northern) 
CRANFORD —The Roden Company, P. O 
Box 305. CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing 
ton Hwy., Circle 3210 


OHIO 
CINCINNATI— The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave 
Norwood, ELmhurst 1-2440 
DAYTON — The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 
OLMSTED FALLS —The R. W. Nichols € 
P. 0. Box 6, BErea 4-1379 
TOLEDO —R. W. Nichols Co., 510 Manhatta 
Building, Toledo 4, CHerry 1-144 


OREGON 
PORTLAND — The Rucker ( 9311 N. W. Hoyt 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA —Grand Air-Hydro Co., P.O 
Box 141. Glenside, TUrner 7-4296 
PITTSBURGH 22— The R. W. Nichols C 
Investment Bidg., ATlantic 1-6050 


TEXAS 
DALLAS 19— Womack Machine Supply C 
Shea Rd. at 7150 Harry Hines, FLeetwood 7-3871 


WASHINGTON 
SEATTLE —The Rucker Co., 1000 4th Ave 
South, MAin 2783 


WISCONSIN 
MILWAUKEE 17 — Neff Engineering Co., 585€ 
N. Pt. Washington Rd., EDgewood 2-1579 
CANA 


neering Sales. P.O. Box 23 (275 James, North 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 


DA 
ONTARIO, HAMILTON—Higginson Engi- 


New Parts and Materials continued 


iailable in all sizes from 4 thr 

14 in., and in all standard bends f 
to 90 deg. Anchor Coupling € 
342 N. 4 St., Libertvville, 1l 


For more information 
Circle 49, inside back cover 


Trimming Potentiometer 


i miniature trimming. potenti 
eter has a bodv and cover mad 
uminum. These units are adjustabl 
throughout 32 turns ! IS | 
in à s] tted shaft | rque 
throughout the adjustabl 

Case dimensions 
wid Weight 


tron M) f 


For more information 
Circle 50, inside back cover 


Switch Assemblies 


l'his combination of a mici 
unit and cam assemblv is a 
throw, double-pole limit switch 


(Continued on page 254) 
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FILL OUT COUPON 
FOR FACTS, SAMPLES! 


Always fasten 


aluminum 


TR, 


ALCOA | 


Aluminum 


Fasteners 


RHET 
at your 


TT) 
ALCOA 


distributor 





CHARACTERISTICS 


such as 


NON-MAGNETIC PROPERTIES, 


electrical conductance, etc. 


SPECIAL SHAPES AND SIZES, 


low torque, ultra precision . . 


. very likely, 
own specific requirements — 


N HEAT RESISTANCE — 


to 500? - 1000? — 1500^F 


> 


RESISTANCE TO CORROSION 
by Acids - Caustics - Salts 


we can supply them — designed and built to your 
in experimental or production quan- 


tities. We've been doing that for years, for well-known companies 


— often working closely with their own engineers. So, if you need 


special anti-friction bearings for amy purpose, let's talk it over. 


Free 32-page Bearings Bulletin tells about the factors involved in 


special bearing applications, 
Write for it! 


and describes our work in this field. 


INDUSTRIAL TECTONICS, inc. 


3676 Jackson Rd., Ann Arbor, 


Michigan 


5013 E. Washington Blvd., Los Angeles 22 


PRECISION BALLS OF ANY SIZE OR MATERIAL 
ANTI-FRICTION BEARINGS FOR SPECIAL REQUIREMENTS 
TOOLING BALLS — MASTER BALLS — SPHERICAL FINISHING 
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New Parts and Materials continued 


t 10 imp for 24 to 30 v d-c and 0. 
imp at 110 to 125 v a-c. It is mounted 
Switch 


either a 


on a component hanger 
terminals permit its usc 
normalh closed OI it norm Ih ( pen 
unit 
I'he cam assembly consists of a pan 
of cams which are used in conjunction 
with the switching unit to open or 
close a circuit at a specific shaft posi 
tion. A pulse disc can also be used in 
conjunction with the switch to open 
or close a circuit at a number of sp 
cific shaft positions. The pulse di 
is provided with 36 tabs and their 
hardware. Servo Corp., of Ameri 
icho I pk New H | Park 


For more information 


Circle 51, inside back cover 


Explosionpr« of 
Pressure Control 


Ihe enclosure for this control pro 
ides for use in Class I, Groups C and 
D locations. It is an uncalibrated unit 
ind pressu ctting irc mac b: 
means of an internal adjusting nut 
Models. ar vailable with a irict 
idjustable range between the 

) and 500 psi, and maxim 

of up to 600 psi. On-of 
between the limits 

psi ar obtainable 

Basic components include a pres 
ure assembly and a snap-acting switch 
that is 
sembly [he 


operated by the pressure 
issemblv consists of 
bellows, load spring, spring tension 
or setting) adjustment, and plunger 
Che load spring creates a force in op 
position to the movement of the bel 
lows. As pressure is applied to the bel 
against the 


force of the load spring and causes th 


lows, the bellows expands 


plunger to move toward the switch 
When the pressure reach a pre-s 
I I 


(Continued on page 258) 
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Make this simple 


does so many things 


so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability - Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint's quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE'S A CLEARPRINT PAPER 

FOR EVERY JOB NEVER. CHANGES — 
Sheets in use since 1932 prove 
Clearprint does not tear or be- 
Clearprint Charts come “dog-eared” in the files. 
Federal Aid Sheets 


"Fade-Out" Grid Papei 


Tracing Paper * *Papercloth" 


changed after extended ex- 


posure to age, atmosphere, heat 
IN SHEETS, PADS and ROLLS and light. 


Make this test, too, on the paper 
you are now using. The differ- 
ence will convince you. 


T 


CLEARPRINT PAPER CO. (PE 
|] 1482 - 67th St., Emeryville, Calif. 
j O Please send me Clearprint Paper samples, with prices, for 
| 


TECHNICAL PAPER 


THERE 1$. NO SUBSTITUTE 
Demand Watermarked Clearprint 


the following uses: 





aa is BELIEVING! | [] Please have your representative call at my office. 


Ask your dealer for samples, or send coupon l 


i cus.sin. cic ta-ceao an penmesaincdiantdaenaaniae 


l 
| 
| 
| 
| 
l 
J 





— A. 


"So light, toy balloons can lift them..." 


Bantam-weight Doehler -Jarvis 
Homelite pack 5 horsepower 


This just shows that magnesium die castings are the light- 
est of light. 

And they are amazingly strong. 

With these particular Doehler-Jarvis magnesium die- 
castings, for example, Homelite (division of Textron Inc.) 
packs 5 horsepower into their heavy-duty EZ direct drive 
chain saw and still keeps weight down to 19 pounds. 


Design aids lightness, too 


This sales-building lightness and strength is not based 
solely on the use of magnesium. Homelite and Doehler- 
Jarvis engineers also eliminate practically all excess metal. 
They do this by taking advantage of minimum thickness 
^ die-cast sections. Ribs provide rigidity. 

| ^ OM MI, KR They do away with much machining, too. And cast in 

The gasoline-engine-driven EZ is an eager little beaver several competitive advantages. For example: 
. whips through an 18-inch pine in 14 seconds, an e Die casting establishes accurate machining base points. 
8-inch oak in 5. These permit multi-jig production and both improve 
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i í 
BRIDE; uus ek kak Baa ae, 


magnesium die castings help 
into this 19-pound chain saw 


dimensional accuracy and reduce cost. 
@ Servicing instructions in bas-relief are die-cast right into 
certain parts. 
What’s more, Doehler-Jarvis delivers the raw parts with 
near perfect “as cast” surfaces...surfaces that need only 
degreasing to accept a high-quality finish. 


PA reports outstanding service 


EZ sales got off the ground fast. Within weeks Homelite 
needed twice the projected quantity of castings. With a 
separate plant at Batavia, N. Y. for producing magnesium 
die castings, Doehler-Jarvis was able to respond quickly. 
Says Homelite’s Purchasing Agent, “Those fellows out in 
Batavia have certainly done an outstanding job for us.” 

And you can be sure that Doehler-Jarvis does do out- 
standing work. Right now we're operating some 20,000 dies 
for some 1400 firms. Call us in on your next job. 
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Doehler- Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada 
Barber Die Casting Co. Limited 


Hamilton, Ontario 





be i T E LI f New Parts and Materials continued 


value, the plunger operates the switch 


arms aircraft ; so that an electrical circuit is either 


closed, opened or transferred 


to challenge i Switches are rated for 15 or 20 


amp at 115 or 230 v a-c. Dc switches 


ire also available. ‘The switch is wired 


through a 4 in, NPT opening in th: 
enclosure. United Electric Control 


Somewhere in space... beyond the Bi Co., 85 School St., Watertown, Mass 
sonic wall where hurtling jets jae i; For more information 
"boom", lies the greatest challenge 
yet to aircraft engineers . . . 


temperature. 5 | } Y Ultra-Thin Metal Strip 


Circle 52, inside back cover 


Serviceability up to 500°F, is just Metal strip held to close thickness 
one of the amazing characteristics of tolerances is produced in widths to 


: + in. and in thicknesses from 0.010 
Hitemp's Teflon insulated wire and inch down to 0.0001 2-in., with thick 


cable. Used exclusively throughout the | ness guaranteed uniform to a toler 
electronic and electrical nerve ; | ance of 0.00005 in. ‘This cold-rolled 
systems of many of today’s newest | strip is furnished in a wide range of 
and fastest jets and missiles it has 2. | metals, from the hard, high-tempera 
E ture resistant allovs to the soft light 

always repaid designer, engineer and M | metals. The company will roll thc 
pilot confidence with performance + E strip from metal furnished by the cus 
tomer or will produce (melt, cast, 

forge and hot roll) the metal itself to 

specifications. Furthermore, the mill 

will slit this strip to smaller width 

with closer tolerances than are com 

mercially available (ribbons as narrow 

is 0.04 in., with widths held to a 


tolerance of +0.001-in Allied Prod 
ucts Div., Hamilton Watch Co., Lan 


For more information 
Circle 53, inside back cover 


Narrow Range 


Make your high temperature problem : à 
Speed Control 


. .. Our problem. For better products 
... for lower production costs... " | | [his drive was designed for register 


for improved performance and ! | control ipplic itions. in the printing, 


reliability call or write your nearest TT T aeree a maaana | pn. T m 
f White Supply Co Ray. Joheston C 


Fred W. Falch 


Hitemp Wires, Inc. representative ten, Gema ^ St lot. Menor Seattle, Washo ing where extreme accuracy is needed. 
or sales engineer today! MAL anara we ten “een Tore [he micrometer dial provides 400 


tries and for metering and proportion 


wilford, Connecticut 

SAN FRANCISCO Tvisa, Oklahoma | graduations in producing a speed vari 
Bill Kolans & C OiRwiGHAM, ALABAMA 

49 20th Street C M Emory 


DN m oe beads ition of +15 per cent of the input 
Birmingham 9. Ala 
LOS ANGELES ANO MUS MEER speed. Graham Transmissions, Imi 
C B Rush & Associates Jack Carney & Assoc 
3757 Wilshire Blvd 938 Knott Bide \lenomonee Falls, Wis 
Los Angeles 5, Calif Dayton 2, Ohio 
WASHINGTON D C KENTUCKY ANO ONIO 
GOVERNMENT Gallagher Compa 


ha W Hout! 


For more information 
Circle 54, inside back cover 


h 
oc 


Dallas 6, Texas South Whitley Ind 
240 Old Country Road NO. CAROLINA, SO. CAROLINA tingis wisconsin, IOWA ' bsi : . 
Wa roi QNI T E RO Subminiature Pilot Lights 
?1 Brevard Cour Q0 N Cicero Ave 
CANADA, VIRGINIA Get LR C Giao 41, Minois 


W VIRGINIA. PENNA DT In this series of lights a figure, let 
Arome Accessory Co Sol W Goodman Larry Johnson 


161 Orinoco Drive 12 West Biddle Street BIGI N EÉ 2nd Ave 
Brightwaters, N Y Baltimore 1. Mayland Miami, Florida ter or word is hot-stamped into the 


*DvPont's frode Mame for POLYTETRAMLUORONTHYLENE flat face of the translucent plastic len 


(Continued on page 263) 
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DESIGNING WITH ALUMINUM 


ANODIZING ALUMINUM 


One of the most appealing characteris- 
tics of aluminum is the ease with which 
a variety of surface finishes may be ap- 
plied to it. 


Among these finishes is one that is 
used almost exclusively for aluminum: 
anodizing. It is the electrolytic forma- 
tion on the metal of an oxide film which 
is relatively thick compared to the nat- 
ural oxide film formed in normal en- 
vironments. 

The natural oxide film, which begins 
to form on aluminum surfaces as soon 
as they are exposed to air, provides a 
thin, transparent, protective covering 
for the metal. This film, which may be 
only a millionth of an inch thick, ac- 
counts for aluminum’s resistance to cor- 
rosion. 

The thicker film produced by anodiz- 
ing provides still greater anti-corrosion 
characteristics, plus a hard, wear-resist- 
ant surface. This anodized film may 
vary considerably in thickness, hardness 
and porosity, depending upon the an- 
odizing process used. These processes 
are similar in that, in each of them, an 
electric current is passed between the 
aluminum and an electrolytic bath in 
which the aluminum is immersed as an 
anode. There are also distinct differ- 


Anodized coatings can be formed in various shades ranging from colorless tran 
hoice of aluminum alloy, electrolyte 


depending upon the 
onditions 


parent to dark gray 
solution and anodizing 


November, 
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ences among the processes, such as the 
variety of electrolyte baths which may 
be used. 


Sulfuric Acid Process 


The sulfuric acid anodizing process is 
used to create a relatively thick, porous 
coating. 

Sulfuric acid anodic films serve as ex- 
cellent mordants for certain classes of 
dyes which, when absorbed in the coat- 
ing pores, give bright attractive colors 
to the aluminum surface. 

However, because most dyes will fade 
in direct sunlight, they should not be 
used in outdoor applications where fad- 
ing over a period of several years may 
become a problem. 

Relatively low cost makes this an- 
odizing process the one most widely used 
commercially. Virtually all decorative 
anodizing is done in dilute sulfuric acid 
baths. Coatings produced by this proc- 
ess provide effective barriers to many 
corrosive atmospheres. Thin films pro- 
duced in sulfuric acid are excellent 
surface pre-treatments for subsequent 
paint, enamel and lacquer coatings. 

Because of the corrosive nature of the 
electrolyte, the sulfuric acid process 
should not be used for anodizing assem- 


At one time 


apacitors (above right 


Capacitors for use in electron 
left). Space and weight are now saved through use 


wh 


This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California. 


blies wherein bath entrapment might be 
possible. 


Chromic Acid Process 


Anodic coatings produced in chromic 


acid baths are noted for their outstand- 
ing resistance to corrosion, which may 


be attributed to a lesser degree of po- 
rosity than sulfuric acid anodic films. 


This reduced porosity limits the value 
of chromic acid coatings for dyeing, but 
they are widely used as base coatings 
for paints, enamels, etc. In fact, many 
armed services specifications include 
chromic acid anodic coatings as paint 
primers. 

Although higher operating voltage 
requirements render this process more 
costly than the sulfuric acid process, it 
is frequently used for anodizing intri- 
cate shapes that are to be exposed to 
extremely corrosive environments. >- 
cause the bath acts as a corrosion in- 
hibitor, there is no danger of corrosion 
being caused by bath entrapment in 
crevices. 


Hard-Coat Processes 


The hard-coat processes developed 
fairly recently are used to create heavy, 
highly abrasion-resistant films. 


-~ 


equipment were quite bulky (above 
of anodized aluminum foil 


h are much more efficient 
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With the added attribute of extreme 
resistance to corrosion, the hard-coats 
are especially useful in extending the 
service life of moving machinery parts. 
Hard-coats are currently being used on 
cylinders and pistons, hydraulic sys- 
tems, textile machinery rolls and other 
applications requiring great wear- 
resistance 

To date, hard-coat processes are com- 
paratively expensive. Both the voltage 
and current density used are quite high, 
and there is considerable expense con- 
nected with the refrigerating equipment 
required to maintain the bath tempera- 
ture at about 30°F. or lower. 


Boric Acid Process 


Coatings formed by anodizing in boric 
acid solutions are nonporous, and have 
high dielectric strength. 

Their use represents one of the spe- 
cialized applications of the properties 
of anodic coatings. Etched aluminum 
foil, anodized in a boric acid solution, 
is now used in the production of electro- 
lytic capacitors, or condensers. These 
are much more efficient and consider- 
ably smaller than earlier paper-wound 
capacitors. Their reduced size has had 
an important influence on the design of 
the compact radios, television sets and 
aviation electronic apparatus we use 
today. 


Gold Coat Process 


An improved anodizing process recently 
announced by Kaiser Aluminum makes 
use of a new decorative alloy to produce 
a striking gold color during anodizing. 
This gold color is remarkably lightfast 
—far superior to dyes in its resistance 
to ultraviolet light. 


KAISER ALUMINUM & CHEMICAL SALES, INC. 
Room 71179 industrial Service Division 
1924 Broadway, Oakland 12, Calif 


Aluminum” series to 
NAME 
POSITION 


ADDRESS 


COMPANY 


The anodizing processes that produce 
this gold color are low in cost and re- 
quire only the standard equipment used 
in sulfuric acid anodizing. 


Phosphoric Acid Process 


Because the anodic oxide coatings 
formed in phosphoric acid are appre- 
ciably soluble in the anodizing bath, 
they are thin and highly porous—not 
sufficiently attractive to be used in dec- 
orative applications without subsequent 
finishing treatments. 

An advantage of their thinness and 
porosity is in affording a good base for 
electroplating adherent layers of other 
metals, such as nickel, copper, silver 
and cadmium. In preparing pre-plating 
anodic coatings of this type, the anodiz- 
ing characteristics of the individual alu- 
minum alloys must be considered. 


Desired results can be obtained by 


Kaiser Aluminum 


varying anodizing conditions such as 
bath concentration, temperature, volt- 
age, etc. The most satisfactory plating 
solutions for use with phosphoric acid 
anodized coatings are those that are 
nearly neutral or only weakly acid or 
alkaline. 

The processes described here are only 
a few of the many techniques used to 
create anodic coatings. There are many 
variables in each process, and specific 
control of all or any of the variables 
may be exercised to obtain certain de- 
sired effects. For further information 
concerning specific anodizing tech- 
niques, contact the Kaiser Aluminum 
sales office or distributor listed in your 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California. 


ANODIZING CONDITIONS 


Bath 


Process Composition Voltage 


Sulfuric Acid 


Chromic Acid 


Boric Acid 


Hard Coats 


Phosphoric Acid 


Depending 


Please send, without obligation, the entire “Designing with 


or write for copy 


Current Density 


Product Engineering 


Special Conditions 


Amp /Ft or Equipment 


Bath temperature 95°F 


Bath temperature 210°F 


Refrigeration equipment to 
maintain temp. 25 to 30°F 


Bath temperature 60—95*F 


setting the pace—in growth, quality and service 
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Saves 4096 Space! 


TRONGER,T 


Than Outmoded 
Tie Rod Cylinders! 


f 40% 


A N / SPACE 
000 / SAVED 


T-J SPACEMAKER .. . provides additional room for 
adjacent equipment without sacrificing strength 


NEW LITERATURE . .. send today 
for new Bulletin with complete de- 
tails of Spacemaker line. 
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CYLINDERS 
Offer All The Extras As Standard! 


@ NEW exclusive Ingenious Cushion Designs... Super Cushion 
Flexible Seals for Air...New Self-Aligning Master Oil Cushion 

e Compact design eliminates tie rods, saves up to 40% space 

e Proven Performance . . . with Extra High Safety Factor 

è Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
extra cost). 

€ OIL pressure to 750—AIR to 200 P.S.I. 


You'll find many answers to automation in your plant with T-J Space- 
maker Cylinders! Designed with years-ahead features for top perform- 
ance and dependability. Wide range of styles, capacities . . . for all kinds 
of push-pull-lift operations . . . reduces man-hours and costs! Write 


The Tomkins-Johnsoa Co., Jackson, Mich. 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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ACTIONATOR 


heavy duty electric motor for 


operating valves, dampers, louvers 


The new Honeywell AcTIONATOR is a compact, light- 
weight, rugged and flexible industrial motor for operating 
valves, dampers, louvers, and other final control elements. 
Models are available for mounting on, and operating 
rotary valves or dampers. The ACTIONATOR is also avail- 
able with cam operator and yoke. Internal strain release 
protects valve seats and gear train so that it can be used 
on practically any slip stem valve. 


The ACTIONATOR is a reversing capacitor type motor and 
provides on-off, two-position, floating or proportional 
control. Shaft rotation can cover up to 180 degrees in 7 !5, 
30, 60, or 120 second timings; torque ratings from 50 to 
200 inch-pounds depending on motor speed. 


The proportional control model provides slidewire resis- 
tances of 100, 135 or 1000 ohms, and can be used with any 
type of electric proportional controller. A second slidewire 
can be used for retransmission . . . to operate another 
motor, or for remote indication. Spst and spdt auxiliary 
switches can also be installed within the end bells. 'T'he 
enclosed terminal compartment is designed to meet J.I.C. 
standards. 


Limit and auxiliary switches, specially designed by Micro 
SwrrCH, allow the ACTIONATOR to be used where ambient 
temperatures range from —20 to +150 F. 


For complete information and specifications on the new 
ACTIONATOR, call the nearest Honeywell office, or write 
(send coupon) to: 


Industrial Divisior 
MINNEAPOLIS-HONEYWELL REGULATOR Co 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


P aà E E a MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
deities Division, Wayne and Windrim Avenues, Phila. 44, Pa. 


I'd like a Honeywell sales engineer to discuss 


applications of the AcTIONATOR in my plant 


Name 


-- H| Honeywell 
Tot to Ced 
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Parts and Materials continued 


il 


contrast pring-mounted len 


rotate 


permit positioning after the entire pi 


I'he 
t 


cmbly is made to moothly to 


lot light is screwed into place 
ht iS 


Ihe lamp used in this the 
flanged base ‘T-] 
scent lamp in any one of the following 


14. 
Stewart 


i 
Hz 


midget 4 mcanac 


1327 


5 fy (1 v 4 


\ ` 


voltages ind Z 
Dialight 


Brool ly n 


Corp 


TINY 


For more information 


Circle 55 


inside back cover 


Nylon Pellet 

Locks Fastener 
I hc l 

protruding nylon pellet permanent! 

inserted in thi of th« 

When mat parts ar 


thc spring-like wedging acti 


cking medium is a resilien 
body threaded 
ne 
in ot 
nvlon pellet locks and seals the matin 
threads together. Nylok-Detroit Corp 
308 N. Woodward Ave wham 
Mich 


ing 


part 


Birmii 


For more information 


Circle 56, inside back cover 


Packaged 
Industrial Controls 


A line of industrial controls, pro 
viding automatic monitoring and con 
tro] of virtually 


mechanical condition that can be meas 


iny chemical or 


(Continued on page 264) 
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Why you get more service from 


\ CONCAVE 


V-Belts with ‘ 


bend around the sheave 


V-belt fill 
belt 


HERE'S WHY: on the 
e sides of a Gate 
Fig. 1-A). Thus the 


sides of the sheave 


distrib: 


out ind become 


the 
contact 
the belt 


Uniform wear lengthens 


ites wear 


Bend a 
The 


ng 


it-sided belt 


at the 


straigl 
Fig ides bulge 
bend 
the pulley 
it 
increased belt costs 
To cut down-time and V-belt rep! 
evenly Specify Gates 
cave 
belts you need The Gates 
Make V-Belts. 


en 


I 


n 
Nat 


caus unes contact 


g -A 
by arri 


points indicated 
ment cos 
Vulco Rope 
who 
Cok 


ice 
ind wear longer belt v 
There is a Gates distributor 


Rubber Co., 


will qi 


rado— V 


1ickly 


D 
Drives 


near by 
Denver 


sides 


rof 


Basin Offices 


U 


rou 


and Distributor 
nited States and 
ghout the world. 


There are Gates 
Stocks in all ind 
1 


Canada, and in 


ng 
eering 
ustrial centers of the 


70 othe 


r countries t? 


TPA 109 


Gates V 


ULCO 
ROPE 





PIN-GRIP 
DRIVE RIVETS 


SPEEDS UP BLIND FASTENING! 
The Pin*Grip fastening method requires 
no special tools or skills and eliminates 
the use of costly, time consuming nuts, 
bolts or solid rivets. 


Simply insert Pin*Grip into pre-drilled 
hole and drive the knurled pin flush with 
the rivet head with an ordinary hammer. 
Pin*Grip “pulls together” and locks ma- 
terials into a permanent bond. Absorbs 
tensions, shocks, jars and vibrations. 


Use Pin*Grip for every fastening appli- 
cation — metal to metal, metal to wood 
and compressible materials between 
panels. Just a few of the hundreds of uses 
for Pin*Grip are illustrated on the right. 
Available in a wide range of sizes in 
Universal, Countersunk and Full Brazier 
heads. 


* STAR EXPANSION 


Fasteners For Home and Industry 


gne 142 Liberty Street, New York 6, N. Y. 
uw Branch Offices with Stocks in Principal Cities 


u 


Name 


*STAR Expansion "="! 
142 Liberty Street, New York 6, N. Y. 


Please send samples of PIN*GRIP and 
catalogs 
(Please print) 


Firm 
Address 
City Zone State 


— 


l———————Y 
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ured electrically, includes among the 
functions that can be controlled by 
the instruments voltage, current, 
torque, timing, pressure, temperature, 
liquid level, speed, depth, light, sound 
ind deflection. The controls are ef 
fective over a variety of ranges for each 
function. Sensitivities begin with zero 
to 5 microamp or zero to 5 milliv 
Normally the units operate on d-c, but 


they may be adapted easily to a-c in 


NO SPECIAL TOOLS 
NEEDED TO FASTEN 


most cases. 

Depending on the circuitry, the 
units will initiate desired control ac- 
tion either when an increasing or a 
decreasing signal reaches a_ preset 
point. Units also are available with 
both high and low limits. The controls 
ire of the indicating type, calibrated 
in whatever units are 
pointer giving a con- 
tinual reading of the signal from the 


applicable, 
with one 


yperation being monitored. A second 
pointer may be turned to any place on 
the dial, usually a 95 deg scale arc, to 
fix the allowable signal limit. Control 


TYPICAL iecuracy is held to within 2 per cent 
INSTALLATIONS —™ 2 Settings 


Kither on-and-off or locking (shut 
ff) control action may be selected on 
nost units. With on-off, the device 

control action when the signal 
reaches the preset limit, but it contin 

s to test the signal periodically. If 
1 permissible signal level is reached, 
the unit stops its control of auxiliary 


Metal to Wood 


quipment but continues to indicate 

signal. With locking control, 
the device must be reset manually 
each time the signa! reaches the con- 
trol point. Tipp Mfg. Co., Tipp City, 
Ohio 


For more information— 
Circle 57, inside back cover 


Safety Relief Valve 


A safety relief valve designed to 


vithstand pressures up to 10,000 psi 


(Continued on page 267) 
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Multiple sources for 
“Things” not called SPRINGS 


Yours to put to work... . our mechanical ingenuity and craftsmanship .. . . 
experienced in producing an infinite variety of metal parts in such fields as automation, 
communication, medical, electronics, safety devices, product development, etc. 

The capacity of ASC springmaking minds and machines is unlimited. 

Ask any Division to examine your sample or blueprint. 


ASSOCIATED 
SPRING 


ASSOCIATED SPRING CORPORATION 





2606 


y 


‘ 


Greater 


Ig 


t 


Torque... 


^N 
"^ 


" 


when your equipment is 
powered with Chrysler 
Industrial Engine and 


Chrysler Torque Converter 


Here's a "natural" for any product requiring 
dependable power p/us the means of automatically 
increasing work ability throughout the engine's 
speed range. 

It's the Chrysler **power twins" —Chrysler Indus- 
trial Engine and Chrysler Industrial Torque Con- 
verter. Together, they make a lightweight, compact 
package offering high torque multiplication—up to 
260". greater torque than you may be getting now— 
plus easy installation and trouble-free operation. 
Torque Converter features include dual cooling 
(liquid and direct air), and an optional built-into- 
housing output shaft governor control. 

Chrysler Industrial Torque Converter is assembled 
with the Chrysler Industrial Engine of the manu- 


facturer’s choice. The combination may be ordered BUILT FOR EACH OTHER— CHRYSLER INDUSTRIAL ENGINE 


Chrysler-equipped for use with direct drive, trans- 
mission or power takeoff. Manufacturers may also AND CHRYSLER INDUSTRIAL TORQUE CONVERTER 
specify high or low inertia flywheel—whichever best 
meets their requirements. 

Check this power combination—Chrysler Indus- r HORSEPOWER ] 
trial Engine (230 to 331 cubic inch displacement, | | 
in-line 6 or V-8), plus Chrysler Industrial Torque =) INDUSTRIAL ENGINE DIVISION 
Converter. For more details see a Chrysler Indus- ehh | 
trial Engine Dealer, or write: Dept. 311, Industrial X CHRYSLER CORPORATION 
Engine Division, Chrysler Corporation, Trenton, Michigan. | WITH A PEDIGREE 


Chrysler wwszs'** 
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mnt 


SILI-CONE PROVES REAL COOL 
FOR JET AIRCRAFT EQUIPMENT 


has a capacitv of liquid flow at 25 
per cent over pressure. It handles air, 
gas or liquid 

Ihe valve body is an extra heavy 
carbon steel casting. The stainless steel APPLICATION: essories. 
inner valve parts are said to be con Thermal barrier for 
structed and assembled so that there is 


no stress around the seating area PROBLEM 
I'he valve is made in 4, ł and 1} in. The original part, 


jet aircraft acc 


sizes. It can be furnished in all stain 


less or other alloys for petrochemical pr 
service. Protek Specialty Co., P. O ssories for € A 
evelopme 


acce 


continue 


Box 194, Bellaire, Texas 


For more information 
Circle 58, inside back cover 


Vacuum Pressure Switch 


Designed for airborne electronic sys 
tems, the series responds to pressure 
as low as 2 in. of mercury absolute and 
retains accuracy to +1 in. of mercury 
pressure under extreme environmental 
conditions in aircraft and missile sys- 


tems. The basic operating element in ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
s». Precision Molded RUBBER, SILICONES -'APCOTITE” BONDING 


this switch design is the rigid mini 
ature bellows. This bellows is sup 
(Continued on page 270) Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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Skagit Yarder-Loader, familiar sight around Northwest logging operations, moves 


ponderous logs with ease and agility because of rugged yet light-weight boom of Mayari R. 


"Materials-handling" in 


In the sprawling timberlands of the Pai ifie Northwest 


they fell the raw materials for lumber, plywood, pulp 
and matches. Pulling the giant logs to a landing and 
loading them on big trucks is the job of mobile loggers 
designed and built by Skagit Steel and Iron Works in 
Sedro Woolley, W ashineton 

The logs are heavy and the going’s rough, so these 
mobile loggers must be rugged yet highly maneuver 
able. To cut down unnecessary weight, Skagit builds 
the lifting booms from angles and channels of Mayari R 
low-alloy, high-strength steel. Because Mayari R has a 
substantially higher yield point than carbon steel, an 


amply strong boom can be built with lighter members, 


the great North woods 


Skagit shop men find that they can weld Mayari R as 
readily as regular carbon steels, with the same general 
procedures. And Mayari R has from 5 to 6 times greater 
resistance to atmospheric corrosion, a distinct advan- 
tage under damp forest conditions í 

All the signifieant properties of Mayari R, along 
with dozens of ease histories and applieation photo 
353. If 


you would like to have a copy just get in touch with 


graphs, are interestingly set forth in Catalog 
the Bethlehem district sales office nearest you. 


BETH 


LEHEM STEEL COMPANY, BETHLEHEM, 
Pacific Coast Bethlehem products are ld by Bethlehem Pa 


( Steel € i Distribut set! 


Mayari R... High-Strength, Corrosion-Resisting Steel 
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...d new name and a new 


CONTROL SWITCH design 


~~ 


HEAVY-DUTY 


OIL-TIGHT—WATER-TIGHT—DUST-TIGHT 
pede ty machine Tol builaora 
e machine lol suecyficaiiond 


MAIN BLOCK is unit-molded to 
assure alignment and simplify 


assembly. 


2 


HEAVY-DUTY SILVER-ALLOY 
CONTACT POINTS for maximum 
electrical capacity and long life. 


3 


HEAVY-DUTY TERMINAL 
SCREWS, with 34° thread con- 
tact, prevent stripping during 
installation; permanently secure 
wires for continvous trouble-free 
service. 


"i 

BRASS INSERTS MOLDED IN 
THE BLOCK permanent!y hold 
stationary contacts. They also 
provide more thread support for 
the No. 8-32 terminal screws 
that are equipped with captive 
fiat ond lock type washers. 


A new name—GOLD-N-RING Sealtight Control 
Switch! A new conception —a control switch designed 
and built BY a manufacturer of machine tools — FOR 
machine tool builders! 

A product of the same machine tool background 
responsible for Namco Solenoids and Snap-Lock Limit 
Switches, it gives designers a package of greater elec- 
trical efficiency — available from a single source, with 
a single source responsibility. 

Shown here are only a few of many reasons why 
the GOLD-N-RING Control Switch makes it pos- 
sible to match machine tool mechanical ruggedness 
with equally durable electrical efficiency. 


For complete details, send for Bulletin ECS-56. Better yet, ask 
for a representative to bring a switch for your examination. 


ELECTRICAL 
MANUFACTURING 
DIVISION 


ational Acme 


THE NATIONAL ACME COMPANY * 170 EAST 1315T STREET è CLEVELAND 8, OHIO 





NEVER A BLIND SPOT New Parts and Materials continued 
ported in a manner which enables it 
to resist self-actuation under seve 

, h U; , E B d te vibration up to 2000 cps at 10 G 
wit niversai s boaramaster... pl | 
proximate overall length 

Gom Aircraft Controls ( 

St., Stamford, € 


For more information 


Circle 59, inside back cover 


Split-Contact Switch 


Ihi nap-action 


ippli ition 


The Drafting Machine with kh, the dedblo dew cut 
MORE Built-In Advantages un a in AME MALA 


break in a single circuit. Rating of th 


witch is 15 imp and it is furm hed 


Only Universal features the protractor OVER the vith a pin plunger or any other typ 
arm for 100% visibility. Blind readings are elimi- of actuator. Acro Mfe. Co.. Columbu 
nated and controls cannot be lost under the arm 16. Ohi 

struts. The Boardmaster controls are large in size 

and compactly grouped for comfortable, easy opera- ——— 
tion. Ask your dealer about these and MANY more Circle 60, inside back cover 
Boardmaster advantages ... or write for illustrated 

bulletin. See for yourself why Universal Boardmas- 

ter is preferred by engineers and draftsmen all over " d 

the world ! Close- Tolerance 


Limit Switch 


The first word in SCALES... Bree 


ire driven along a rotating lead 


the last word in PRECISION! ceses iius se 


nected to the system to bi ntrolled 
by suitable gears. Adjustability of one 
part in 3400 (0.03 per cent of the full 
range) is possible, and repeatability of 
5 deg of a 360 deg revolution of the 
lead-screw (0.04 per cent). The limit 
+ 


of travel for the cams is from one to 


š B i : 70 turns of the lead screw 
Engine-divided duraluminum. 10 design 
improvements! FREE DURALINE SCALE 


SELECTOR. Ask your dealer or write direct. brated scale bar forward to disengag: 
the teeth on the perimeter of the 


FIRST U N I v E E kas P. |. cams, rotating the cams on the lead 


SINCE DRAFTING MACHINE CORPORATION screw to the desired limits, and al 
1901 7960 LORAIN AVENUE + CLEVELAND 2, OHIO 


Limits are set by pulling the cali 


(Continued on page 273) 
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another basic reason 


why industry prefers 


OHAMITE 


COMPONENTS 


better quality 
through more advanced 
research and testing! 


Behind every Ohmite component is a 
bulwark of advanced research and 
testing laboratories. These laboratories 
use the finest scientific instruments and 
equipment. Here Ohmite products 

are tested and retested under the 

most grueling conditions to detect possi- 
ble sources of trouble. And these same 
laboratories are used for the develop- 
ment of new materials, new processes, 
and new designs . . . to build reliability 
into Ohmite products that set new 
standards for long life and 


trouble-free performance. 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 


Microscopic and petrographic 
equipment used in Ohmite lab- 
oratories for optical examina- 
tion of materials and products. 


Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elec- 
trical test equipment. 


Humidity chambers using pro- 
gram -controlled cycles; here 
Ohmite products are tested un- 
der a wide range of temperature 
and humidity conditions. 


Microscopic analysis of struc- 
ture using metallograph. Ther- 
mal expansion of ceramics and 
vitreous enamels can be deter- 
mined with interferometer 
equipment, 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages, and frequencies 
...permits testing Ohmite prod. 
ucts under operating conditions. 


X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 
materials and products by means of X rays. 


-< E e 


-Ar 


A 





close-control RHEOSTATS 


. . aga All-ceramic and metal, close-control rheostats for 
unsurpassed dependability and smoothness of operation. 
ul [e ld | | y Ten stock sizes, 25 to 1,000 watts. 


wire-wound RESISTORS 


" A wide range of dependable, fixed, adjustable, tapped, 
and noninductive power wire-wound resistors. Also 

a wide range of precision resistors. 

general-purpose RELAYS 


65 Types in four stock models. Good delivery on made-to-order 

WI relays. Contact current ratings up to 25 amps, AC or DC. 
Wide variety of contact arrangements. Hermetically sealed 

or dust-protective enclosures available. 


9 high 
Lg. -current TAP SWITCHES 
Five compact models, up to 100 amperes, AC, up to 12 
taps. All-ceramic and metal construction. Silver-to- 
silver contacts, with self-cleaning rotor contact. 


COMPONENTS radio-frequency CHOKES 


Single layer R.F. plate chokes and power line chokes 
on steatite or plastic cores. Protected by a special 
moisture-resistant coating. 








o M d J ‘ "m DUMMY ? t FIXED Em 
E E cun e FI ANTENNA " oem . RESISTORS ae 
ahi J = i [" 
POP { " v 
i R. F. CHOKES o» g a. 
n T2 20 F A Ww ae y f 
i d t apt ^^: 
| | 1 wo ; 
P d L x T E 4 
id ai Lu 
a E \ i 1 
i ; ; + “BROWN DEVIL" RESISTORS 





9! 28 
A v 


"RITEOMM'' PRECISION RESISTORS 





N à T€ 
x WS be Night with OTIM INIRE 





for Catalog ond 
Engineering Monuol. 


RHEOSTATS * RESISTORS * RELAYS * TAP SWITCHES * TANTALUM CAPACITORS 


OHMITE MANUFACTURING COMPANY e 3611 Howard Street, Skokie, Illinois 





New Parts and Materials continued 


lowing the scale bar to spring back to 
its original position. Cam settings arc 
read directly on the scale bar, which 
is calibrated in revolutions of lead 
screw. 

I'he base of the assembly measures 
41 x 23 x 1H in. wide. Arch Instru 
ment Co., Inc., 101 Holmes St., N 
Quincy, Mass 


For more information— 
Circle 61, inside back cover 


Polyurethane 
Foam Materials 


the new molding material that’s 


both and GENTLE| 


Ace-Hide is a new rubber-plastic molding 
material designed to take a beating without 


A line of polyurethane foam can be 
supplied in rolls, sheets or slabs in 
thicknesses from 4 to 12 in., and 
widths up to 48 in. The line includes 
ten resiliencies, from very soft to very 
firm in any shade of the seven basi 


colors. Texas Foamed Plastics Corp., 
Gonzales, Texas 


For more information 
Circle 62, inside back cover 


High Sensitivity Relay 


Sensitivities from 0.2 microamp to 
10 amp are possible, or 0.1 milliv to 


Large molding is lid 
for beverage cooler 


showing it. Its toughness, smoothness, resil- 
ience and excellent chemical resistance have 
already led to wide-spread use for things like 
chair arm pads, scuff guards, acid pails and 
golf bag tops. 


Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


Ace-Hide and many other hard and soft rub- 
ber, plastics, and rubber-plastic blends are 
described in 80 pg. ACE Handbook. Write for 
your copy todayl 


E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET + NEW YORK 13, N. Y. 


500 v. A-c relavs have built-in silicon 
or germanium diodes, or copper oxide 


(Continued on page 276) 
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Why the trend to heat-treated cap screws 
in the heavy equipment industry? 


Chicago Screw engineers worked with leading manufacturers 
to develop the high-strength, heat-treated screws that 
take more punishment and greatly reduce fastener costs 


Strength, and the ability to with- 
stand severe punishment, are prime 
requirements for fasteners used in 
heavy equipment. As a leading fas- 
tener source for most of the top 
manufacturers of heavy equipment, 
CHICAGO SCREW conducts a thorough 
research and development program 
aimed at steadily improving fastener 
performance. 

A major result of this program is 
the development of the CHICAGO car- 
bon-restored heat-treated cap screw, 
now replacing bright-finish fasteners 
for most heavy equipment applica- 
tions. Design engineers have found 
the far greater tensile strength of the 
heat-treated fastener (see chart) gives 
a better fastening with fewer—or 
smaller—screws. This means less 
weight . . . and a considerable reduc- 
tion in fastener costs. 


In addition to greater strength, 
CHICAGO heat-treated cap screws 
prove far superior in withstanding 
fatigue, wear, shock and vibration. 
This is because a major cause of fas- 
tener failure—a surface layer of soft, 
decarburized steel—is eliminated by 
our unique Carbon Restoration proc- 
ess. Vital surface carbon is restored 
in a scientifically controlled process 
during final heat-treating, producing 
a fastener that's uniformly hard from 
core to surface. 

Our engineers will be glad to ad vise 
you on designing to best take advan- 
tage of heat-treated cap screws. For 
complete information on cost savings 
you can get in your products... 
and a detailed version of the con- 
densed tensile strength chart at right 


. . drop a line to our Standard Prod- 
ucts Division. 


HOW TENSILE STRENGTH COMPARES 
Heat-Treated Cap Screws 
SAE Grade 5 
Tensile Strength 


(Pounds) 


THE CHICAGO SCREW COMPANY 


DIVISION OF 
2507 


STANDARD SCREW COM 
WASHINGTON BOULEVARD, BELLWOOD, 


ANY 9€ 


ESTABLISHED 1872 


ILLINOIS 
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SALES REPRESENTATIVES 


J. NEILL ARMSTRONG, INC. 


Westmont, New Jersey 
BECKETT-HARCUM CO. 
Wilmington, Ohio 

C. P. ELLIOTT CO. 
Denver, Colorado 
GILMORE SALES CO. 
Detroit, Michigan 


HACKETT BROTHERS, INC. 
North Manchester, indiana 
KNOX, INC. 

East Walpole, Moss. 

H. D. MacRAE 

Rochester, New York 


THE MERCER COMPANY 


Milwaukee, Wisconsin 


WALTER NORRIS ENGR. CO. 


Chicago, Illinois 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana NX 


PAR INDUSTRIAL SALES LTD. 
la 


Toronto, Can 

PNEUMATIC ENGR. CO. 

Hartford, Conn. 

P. W. RICE 

Cleveland, Ohio 

THE RODEN COMPANY 

Cranford, New Jersey 

MH. U. ROGNESS, INC. 

Minneapolis, Minnesota 

THE RUCKER COMPANY 

Ooklond, California 

ROBERT TAYLOR & SONS 

Salt Lake City, Utah 

WOMACK MACHINE & 
SUPPLY CO. 

Dallas, Texas 


ZOPF ENGINEERING CO. 
Konsas City, Missouri 


tuf 


~= 


[] Have Field Representative call P 
[] Send Bulletin 105 (Square Line) 
C Send Bulletin 101A (Round Line) 


Name 
Company 
Address 


City 


Position . 





WHY DO THIS... 


Here are a few specialties that WEST VIRGINIA WORKS roll. 


SPECIAL SECTIONS ARE VERSATILE 


Manvfacturers are finding it vastly profitable to use special sections 
for hundreds of different production purposes. Many jobs, now being 
produced by hand, can be rolled to your exact specifications. This cuts 
out costly machining and hand labor. Some have cut production costs 
in half by using specially rolled sections. Inquire about this money- 
saving, time-saving production method. 


Write or Call for FREE ENGINEERING CONSULTANT Service! 


West Virginia Works 
CONNORS ‘STEEL DIVISION 


H. K. PORTER COMPANY iJ 


P. O. Box 316 HUNTINGTON, WEST VIRGINIA 


New Parts and Materials. .....continued 


rectifiers. Trip point accuracy varies 
from 1 to 25 per cent, depending on 
the specifications. 

Contact ratings are from 5 to 125 
milliamp, d-c. Assembly Products, 
Inc., Desert Hot Springs, Calif 


For more information— 
Circle 63, inside back cover 


Finish for Die Castings 


Chis finish is designed to produce a 
uniform dense black finish on zinc, 
cadmium or zinc-base die castings. 
[he process involved is fast, can be 
conducted at room temperature, re 
quires no exhaust equipment, and fea- 
tures a cycling period which can be 
adjusted to automatic machine opera 
tion. 

Ihe base chromate coating of a 
metal to be finished can be made 
thicker, denser and harder than those 
obtained by previous methods, and 
the result is a greater absorption of 
this new coating. Conversion Chemi 
cal Corp., Rockville, Conn 


For more information 
Circle 64, inside back cover 


Aluminum Packing Gland 


These packing glands are machined 
from 24S-T4 aluminum, and designed 
for sealing wires, tubes or rods of any 
material. ‘They are also made of Type 
303 stainless steel. 

Bore diameters of vs, 5», 1 and ¥% 

(Continued on page 280) 
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Machine Tools And 
er Transmission Equipment 


STYLE GU — A packaged seat 
i ini th rota 1 
ez E oa T enclosed in 


ing. Stock sizes for shafts 


Pow 


E And Compressors 
- X — Rugg i 
zged flexibili 
Single or double unite gory 
S .250 through 4.000 - 
gned 


e a —A Specially desi 
Stallation outside 


» for in 
e stuffin 
.250 through 4090 ek Sizes for shafts 


Sizes for Shaft 
LE 


A Complete Line 
GITs SHAFT SEALS 


For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
te save you time and money. Write for detailed data. 


Gits BRos.MFs. Co. 
18388 South Kilbourn Avenve * Chicago 23, Illinois 


ielists In Lubricating Devices And 
Heavy Machine Tools Spee n Lubricating Davisen And 
STYLE DPC — A high-speed, 


mpac 
bon-faced seal, for more compa 
installation in heavy indoor 
machinery. Stock sizes for S 


z 

A 
950 through 4.000. : Id Appliances 
2 N SN Household ApP — 


seal for 
[027 2 MT RR user. Stock sizes 
xd through 1.000. 


? tory-asse 
wz : STYLE SGU—A factory Aii budget 


unit-type for shafts .250 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 





ONE LABEL FOR AL. 


TWO LABELS FOR ZN. 


Significant 


Labels of modern 
meta/ founding 


at the Die Casting Division of 
MADISON-KIPP Corporation 


Please clip this ad as a reminder to contact 


us when you have die casting requirements 


MADISON-KIPP CORPORATION 
A [Z 206 WAUBESA STREET » MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics € Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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RIGHT ARM 
of industrial research 


MANA Nan 


INGLE to 8-channel inkless and permanent 
recording in true rectangular coordinates 
of 0-100 cps phenomena — ranging from 
telemetered aircraft data to atomie reactor 
characteristics is the vital and growing ro.e 
of Sanborn oscillographic recording systems 
in industry. The Sanborn file of users indicates 
that such recordings are ak dynamic 
analysis of jet engine starters, 
agricultural machinery and 
equipment; performance ot } 
aircraft, modern submarines a 
radar systems; and the 
of servo components ] 
precision potentio ters, Sanborn 
designed especially for recording analogs 


computer output extend applications further — 


in simulated flight set-ups, solution of complex 


problems with six or eight variables, et« 


1- CHANNEL 


8-, 6- CHANNEL 4-CHANNEL 2-CHANNEL 


November, 


Product Engineering 


Sanborn's galvanometer 
writing arms record 
valuable data to help 
solve the countiess 
measurement problems of 
research, design, and 
production testing. 


The advantages of making Sanborn 
equipment the “right arm” of your recording 
problems include extreme flexibility, by means 
of a dozen different interchangeable, plug-in 
"150 Series" preamplifiers which quickly and 
economically adapt a basic system to changing 
requirements; choice of 1- -, 4 b- or 

inel systems, in vertical mobile cabinets 
tably packaged"; numerous chart 
iny individual channel controls, and 
ill system linearity 
see how oscillogr i} hic record ng the 
vay can become the “Right Arm’ 
inalysis work, write for detailed 
yn or contact your Sanborn 
sentative. Sixteen-page 150 System" 


on request 


SANBORN COMPANY 


2-, 4-, 6-, 8- CHANNEL 
ANALOG COMPUTER SYSTEMS 





there's no end 
to the variety 
of products 
improved by 
Perkins 
custom-cut 
Gears! 


Perkins is a gear engineering organization 
with a 35 years' tradition of New England 
craftsmanship as background. As one of the 
country’s largest producers of gears to cus- 
tomers specifications, Perkins will meet your 
specific requirements for gears — regardless of 
size, type, material or quantity desired, and 
at competitive prices. You furnish the specifi- 
cations, we'll produce the gears. 


PERKINS MAKES in oll materials, metollic or nom 
metallic, and in any size, to your specifications: heli 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms 


NOTE: The PERKINS PRECISION SPRING COILER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors and long set-up time. 
It is a complete self-sufficient machine and enables 
you to make the spring you want when you want it 
- in seconds. The coiler produces any type of spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 3/32" to 12" and 
larger. Size of the compact coiler is only 74% x 16" 
A POWER MODEL mounted on a welded steel console 
cabinet base is also available. Full information on 
request. ^ 


Perkins Machine 
& Gear Company 


105 Circuit Ave. 
West Springfield, N. Y. 


Product Engineering 
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in. are available. Sealants are of neo 
prene, lava, Teflon or asbestos-graph 
ite. Conax Corp., 7811 Sheridan 
Drive, Buffalo 21, N. Y 


For more information 
Circle 65, inside back cover 


Absolute Air Pressure 
Switches 


l'hesc pressur switches are de 
signed for aircraft, guided missiles and 
other pressure control applications 
where wide temperature ranges, shock 
and vibration are 
Weight is 24 oz. 


single-pole, single-throw, rating 110 \ 


important factors 
Electrical rating is 


a-c; 28 v d-c, 5 amp, non-inductive 
Accuracy is said to be +4 psi. Newark 
Controls Co., 15 Ward St., Bloom 


field, N. J 


For more information 
Circle 66, inside back cover 


b. 


a2 


| Self-Locking Cap Nuts 


These nuts have a resilient pellet of 
nylon permanently imbedded in each 
nut. The pellet projects beyond the 
threads and, when engaged, is com- 
pressed by the mating threads. These 


(Continued on page 284) 
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Qood. looke count R 


...and you can count on improved 
product appearance with . 


e : 
® 


Metal kitchen cabinets with unsightly production holes 

showing? Not if Fastex Plasti-Plugs (one piece, self- 

retaining hole plugs) are used! Snapping-in with a light 

touch of the finger, Plasti-Plugs are available in 45 stand- 

ard sizes, in colors to match every product. Low in cost to 

Mn nates ao buy and apply, Plasti-Plugs do double duty too—can be 
oe oe oe oe ee oe oe oe oe oe used for dust protection, friction glides and as replaceable 


= 


> 2 i : 
| a Made of polystyrene, nylon or vinyl, they're nor:.-corrosive, 


plugs. Special moisture-sealing plugs may also be had. 
P 
UT AE 
à sh) always good-looking. 
" 


Cover Silent 


access holes drawer glides FAST. JS J 


Trade Mark 
195 Algonquin Road, Des Plaines, Illinois 


In Canada: Canada lllinois Tools Limited, Toronto, Ontario 


Write for free catalog 


siz & 


listed . . . tells how easily 
you can "snap in” Plasti- "ITA r DIVISIONS OF ILLINOIS TOOL WORKS 


Plugs by Fastex. 





A-L HOT EXTRUSIONS (solid and hollow) 


À J 


S&S 2c 


SAS AALS 


- a 


We have a parts problem that 
extr Mons migi solve. Let 


STAINLESS STEEL 

TOOL STEEL 

HIGH TEMPERATURE STEEL 
OTHER STEELS 


Name — 


Company 


Ad lress 


+ may solve problems for you 


Where can these leading advantages of hot-extruded special alloy steels 
apply to your production? 

1. Hot extrusions require very little finishing before use, even in the 
case of involved shapes. The scrap loss is small and you can buy raw 
materials closer to finish size. You buy less high-cost steel, cut away less 
of it . . . save both in time and material cost. 

2. The range of shapes, solid or hollow, which can be hot-extruded is 
almost infinite. They can be easily and quickly produced in any quantity. 
Dies for new or experimental parts cost little and can be m ade up fast. 

@ We're ready to serve your needs with hot extrusions in any grade of 
stainless or high temperature steel, many tool steel grades and other 
steels. Call us in to he Ip Allegheny Ludlum Steel Corporation, Oliver 
Building., Pittsburgh 22, Pennsylvania. 


Leading Producer- High Alloy Steels AL ' 
Allegheny Ludlum e 
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FORMICA S-52 
for better 


stretch forming 
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S-52 is widely used for tooling, gauging, 
templates, stretch forming, forming 
dies and hydro-press forms. 


It’s smooth, slick as glass. Forms non- 
ferrous metals, plastics, wood, rubber, vul- 
canized fibres and similar ductile material. 
Won’t transfer any surface irregularities. 

S-52 is 8 times stronger than hard maple 
in dent resistance. Yet it’s easy to machine 
with conventional metalworking tools. 

Now available in sheet thicknesses up to 
3”; widths 24”, 30”, 36”; lengths 42”, 60”, 
72”, 84”, 96”. Sheets 36” x 96” in stock for 
prompt shipment. For further information 
on how you can use S-52 for better, more 
economical metal forming, write today for 
free bulletin 604 and S-52 data sheet. 
Formica Corporation, 4676 Spring Grove 
Ave., Cincinnati 32, Ohio. F1-1183 


Ist choice in laminated plastics 


* Application * Fabricating 


engineering * Customer stock 


* Research service 





New Parts and Materials continued 


fasteners withstand temperatures rang 
ing from 70 to above 250 F. Ny 


. lok Corp., 611 Industrial Ave., Para 
...The Aerosol Lubricator | oi 9P er 


MACHINE TOOL DESIGNERS Cra 6 back coe 


Have been asking for 


MICRO-FOG.33AG-4  couracr 


sures "E. x 
5.3/16" x 6.1/32". 


COMPLETE 
Includes an Air Line Filter, 
a relieving type Air Pres- 


MICRO -TOG Lubricator ; ion-T 
MICRO Lebricater Compression- Type 
— Pipe Coupling 


[his steel compression-type coup 
ling eliminates thread cutting of steel 
ATTRACTIVE pipe lo make a joint, the coupling IS 
h slipped over the unthreaded ends of 
the steel pipe and tightened with an 
ordinary pipe wrench. Close tole: 
ance pipe measurements are said to be 
unnecessary 
Ihe device allows misaligned pip« 


i maximum 7 deg of angular defle 


Me SO tion. The coupling withstands work 


Model 33AG-4 a nc HD m 


se UL- oved fo : ] lous 
` s» o tions of air inlet and Approve r carrying hazardou 
Lubro-Control Unit , Has two fluids. Guardian Products Corp., 1215 


* Filter one for MICRO-FOG. E. Second St., Michigan Citv, Ind 
* Regulator 
* Lubricator 


ing pressures up to 2000 psi and is 


For more information 


i Circle 68, inside back cover 


D EASY TO MAINTAIN Time Delay Relay 


No tools needed to reach 

filter element or to refill For time delay applications requit 
oll reservoir. Back cover is p 

removable. ing frequent time adjustments a lin 


of dial head time delay relays are coloi 
For complete information about! > F > g g 
Do aak SIDS Sai di coer coded to identify the timing range 
nearby Norgren Representative l'here are four timing ranges available, 
listed in your telephone direc- 1/10 3 1/10 10 10 
tory—or WRITE THE FACTORY | 1/1U to 5 sec, U to 1U scc, 1U se 
FOR BROCHURE 556. | to 2 min, 30 sec to 15 min 

[he relay consists of a pneumatic 


® | timing head, a solenoid assembly, : 
MICRO-FOG ae Me d ers Be 


by relatively unaffected from 65 F to 


160 F. They can be supplied for con 
3428 SO ELATI ST., ENGLEWOOD, COLORADO 


(Continued on page 285) 
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New Parts and Materials continued 


. . . All the Advantages of 


MICRO-FOG. 


in a compact, cabinet Lubro-Control Unit 


. FOR AIR OPERATED 
MACHINE TOOL COMPONENTS 


* FEED MECHANISMS 
* CHUCKS 
FILTER REMOVES SOLIDS, * CLUTCHES 


tinuous a-c dutv and for continuous LIQUIDS, * BRAKES 


from compressed air. Choice of 
or intermittent d-c service. They are 64 or 25 micron filter element 


available for a-c operation at all stand Optional location of drain ~ 
ird. voltages from 6 to 550 v, 50 and 
25 cps. For d-c operation, they arc 
made for all standard voltages from 6 
to 230 v. A'G'A Division, Elastic Stop 
Nut Corporation of America, Eliza 


beth, N. ] EXACT CONTROL OF 
AIR PRESSURE 


i by relieving type air regu- 
à For more information lator. 150 psi. max. d pressure 
Circle 69, inside back cover —adjustable range 0-125 psi 


Large Nuts EFFICIENT, MICRO-FOC 


LUBRICATION 

Nuts of the standard, locking and Creates finely-divided olf fog 
lotted. tvi le ^ that can be uniformly distri- 
MOCC ypes are made im sizes 4 in buted to multiple lubrication 


ind over and are carried in stock. Both "d ese aw 


low and high carbon steels are used, 


heat treated if desired. Security Lock psig aes 


nut Corp., 1800 N. 15 St., Melrose 4 Alina TF "OTT TWOTWE 
Park, Ill 


VISIBLE OIL FEED 


For more information makes possible adjustment of 4 = 
Circle 70, inside back cover proper rate of oil flow. Positive Model 3 3 A C 4 


proof of operation. Rate c! / E i 
feed accurately controlled by Lubro-Control Unit 


I i b 
auxiliary air circuit / * Filter 


Solder Preforms a * Regulator 


* Lubricator 
Preformed solders such as washers, l 


rings, Coils, cut shapes, pellets and / 
foil are available in energized rosin 
EASY-TO-SEE 


OIL LEVEL QUICK MAINTENANCE 
wire and sheet solder. Alpha Metals, shows at a glance when oil re- No tools needed to reach filter 
I c6 W S t ue N plenishing is necessary. Easy to element or to refill oil reser 
nc., 56 iter St., Jersey City, J. fill large $% pint oil reservoir voir. Back cover i$ removable 


filled, acid-cored, single core, solid 


For more information For complete information about 


Circle 71, inside back cover the new 33AG-4 unit, call your 
P d nearby Norgren Representative 
listed in your telephone direc- 


tory—or WRITE THE FACTORY 
j . 4 FOR BROCHURE 556. 
Oil and Heat-Resistant 


Label 4 
(his smooth-surface label resists at MIC RO-FOG, 


tack from heat, oil, grease, dirt and by 


many chemicals and acids. Under con 


3428 $O. ELATI STREET, ENGLEWO0D,COLORADO 


(Continued on page 288) 


Product Engineering — November, 1956 





Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET: “Dacron” is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


S. PAT. OFE 


The lifting and steering power of the Dempster-Dumpster gen 
erates from a single hydraulic pump driven by V-belts. To in 


sure dependable, slip-free operation and positive starting at 6 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pre 
mium V-belts reinforced with Du Pont “Dacron”* polyester V-BELTS REINFORCED WITH"DACRON" 
fiber. During the six years since the change, the belts have been 
proving their superiority on hundreds of Dempster-Dumpsters 


T it 4 - 
in use throughout the country. * Transmit up to 40% more horse 


. ower. 
Slippage and stretching have been sharply reduced by the P 


40% greater strength of belts made with Du Pont “‘Dacron’’. 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable . . . deliver more 
horsepower from the pump. And the ability of these belts to * Longer flex life. 
withstand greater shock loading assures fewer replacements, 

more efficient, trouble-free operation. * Cut downtime. 


* Withstand greater shock 
loading. 


In designing your next drive, investigate the advantages of 
premium V-belts made with “Dacron”. They combine the 
unique properties of the “Dacron” yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using “‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


* Low stretch. 


* Require less 
maintenance. 


. 
"Dacron'' in V-Belt vt Dacron’ is Du Ponts reir 
/ = e S trademark for its polyester fiber. 
REG. U. S. PAT. OFF 
REG. u. 5. Pat OFf 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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ROTOCAST HYDRAULIC CYLINDER 


jh p 
1200 « p. m 


40 gal 
Reservoir 


Write for FREE copy of "Circuit Rider" 
booklet. It explains the above circuit 
plus many others. 


HYORAULIC POWER UNIT 


YOUR DEPENDABLE ''SINGLE SOURCE' 


POR AIR OR MYBRAULIC EQUIPMENT Yes, from the simpfest to the most complex circuit and for 


dependable well-designed equipment . . . it's Logan. Your 
"Single-Sourgé supplier of air and hydraulic equipment. 
Eliminate fhultiple-source buying. With Logan you get. . 
ONE-SOURCE manufacturing . . . ONE-MANUFACTURER 
responsibility . . . ONE-ORDER purchasing. 


MEMBER: Natl. Mach. Tool Builders’ 4 
Assn., Natl. Fluid Power Assn ng LOGANSPORT MACHINE CO., INC. 
S 812 CENTER AVENUE, LOGANSPORT, INDIANA 
p Please Send Copy of Catalog: 
[] 100-1 Air Cylinders D] 100-5-1 Ultramation [3 200-2 Rotocast Hyd. 
(] 100-2 Mill-Type Air Cylinders Cylinders 
t 


. Cylinders O 51 Presses o 203 + Cyl 
(J 100-3 Air-Draulic O Facts of Life 200-4 2 
(7/7 Cylinders O 62 Sure-Flow 290.5. rininqs 
[] 100-4 Air Valves Pumps 70-1 Chucks 


[] 100-5 Logansquare [3 200-1 os Power ABC Booklet 
nits 


Cylinders Circuit Rider 


Properly Designed . . Properly Equipped By Logan TO: 
MAME onanan “Tt teuilial dn 
COMPANY 
ADDRESS 
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J work of 50 
`~ or 5,000 imensional 


RA CAMS s.. 


g 


In Automation . . . Instrumentation . . .\ 
Supersonic Aircraft— wherever true automatic 
control is needed, 3 dimensional cams by Parker can literally 
make machinery "think". By controlling relative motions through 
geometric and non-geometric curves, these mechanical "brains" 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 
into thousands of specified cam stations and to all intermediate 
points between stations! For prototype, master or production runs 
of 3 dimensional cams—you devise the problem, Parker will 
i engineer and machine the answer! 
m 


Send today for "3 Dimensional Cams"— 
technical data on Parker's ability to moke 


superhumon functions automatic. 


PARKER 


STAMP WORKS, IN( 
CAM DIVISION 
FRANKLIN AVENUE @ HARTFORD, CONNECTICUT 


| New Parts and Materials. .... .continued 


| ditions of absolute bonding, the label 
| surfaces are reportedly hard and 
| smooth, while continued exposure re 
| sulted in gradual darkening from light 
| beige at 200 F to brown at 400 F. 
| Labels which had been tinted with 

silver or black inks were not affected 
visibly. Avery Adhesive Label Corp., 
Monrovia, Calif 


For more information— 
Circle 72, inside back cover 


Device Cleans 
Reciprocating Mechanisms 


\ 360 deg, non-clogging metallic 
wiper-scraper for stripping of foreign 
matter from rods in reciprocating 
mechanisms consists of a scraper ring, 
formed from drawn beryllium copper 
rectangular wire. Spiral winding of the 
scraper ring eliminates any gap 
through which dirt might pass. It is 
held within an injection moulded 
elastomer element, annular in shape 

The device is currently available in 
all popular sizes. Equi-Flex Products 
Div., Master Pneumatic, Inc., 20430 
Sherwood, Detroit 34, Mich 


For more information— 
Circle 73, inside back cover 


Pushbutton Switch 


This dust, oil and water-tight unit 
meets all JIC and NMTBA specifica 
tions. Built to mount in 142 in. dia 
holes on standard panel mounting 
centers, the switch will accommodate 
panel thicknesses of w to } in. in 
increments of in. Single and dou 
ble-pole contact blocks can be used 
interchangeably with the several dif 
ferent types of pushbutton and se- 
lector operator heads made by this 
manufacturer. Interchangeable collars 


(Continued on page 292) 
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‘Littlethings will mean. 
big problem - c 


ELGIN can mass produce your miniaturized assemblies at lower cost 
As more companies plan for miniaturized production they encounter the problem of handling 
small parts efficiently. Many leading producers solve this difficulty by letting Elgin “thread 
the needle" for them. Elgin has the broad experience and specialized facilities to produce small 
assemblies in volume at lower cost. After all, miniaturization has been our business for years. 
Read about Elgin's *Practical Miniaturization." Our booklet tells how Elgin 
has helped others . . . how Elgin can help you. Write today for your copy. 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 


Product Engineering November, 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR FIBRE CO. 
Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE —SILICONE —EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Rotary lawn mower utilizes abrasion resist- 
ance of Taylor phenol laminate washer in slip- 


clutch attachment of drive shaft to cutting blade. 


DE: X 
c i t 
p 


ae 


p 
—— px 
> 


Coil forms for this solenoid have to operate at 
high temperatures ...an ideal application for 


Taylor glass melamine laminates. 


Railroad track-joint insulation, a specially 
developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 
of high-speed trains. 


Fuel-line ciamp for a fighter plane's "pipeline" 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 


NEW TAYLOR 
COPPER-CLAD LAMINATES 
Taylor GEC (glass-epoxy 
Copper-Clad and Taylor XX XP- 
242 cold 


phenol) 


punching (paper 
Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out 


standing electrical properties 


Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing 


Make strong insulated parts 
... from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components 

at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
resistance, and 


strength, heat 


electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 


range of product applications. 


Product Engineering 


Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch... 
rods with diameters from one- 


sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call your nearest Taylor sales 
engineer for a discussion of your 


specific needs. 
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New C-series solenoid valve offers 
recognized ''Skinner Quality" at low cost 


This is a faithful reproduction — in miniature — of 
the time-tested, 2-way, normally closed Skinner V5 
except that the body is made of brass. 

This new, compact Skinner valve weighs only 12 
ounces, yet it’s rugged enough to last millions of 
cycles on most applications. It is a packless, direct- 
acting valve with only two moving parts. And it’s 
absolutely bubbletight — even on vacuum. This 
C-Series Skinner valve is failproof, too — positive 
closing is assured by a spring return. It can be 
mounted in any position and is ideal for direct-line 
mounting. 
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You’ll find this new valve, with its recognized 
“Skinner Quality,” the perfect low-cost answer to a 
wide range of flow control problems. It works effi- 
ciently with air, water, oils, gasoline and many other 
media. Typical applications include: automotive fuel 
systems, welding equipment, vending machines, lu- 
bricating devices, spraying equipment, air horns, 
water softeners, humidifiers and instrumentation. 

Our Bulletin D11.1 contains complete information 
on this valve — flow curves, optional features, dimen- 
sions, electrical data, etc. We will be happy to send 
you a copy on request. 


ELECTRIC VALVE 
DIVISION connecticut 


THE SKINNER CHUCK COMPANY 





New Parts and Materials continued 


we supplied in three different heights 
THE ANSWER to enable changing from a flush to ex 


tended type button by the simple ex 


for greater productivity from pedient of merely changing the colla: 


Buttons are available in an assortment 

machinery investments of colors to conform with standard 
codes and are made of a nonfading 
glass-hlled polyester resin. National 
Acme Co., 170 E. 131 St., Cleveland 
S. Ohio 


For more information 
Circle 74, inside back cover 


Copper Dispersion for 
Non-Conductors 


A colloidal dispersion of metalli 
copper in a lacquer solution is said to 
provide a conductive surface coating 
‘he dispersion is suggested for printed 
circuitry and electroplating of non 
conductors and is reportedly cheaper 
than other coatings such as silver 
paint or copper foil. Acheson Colloids 


* 
Sterling Speed-Trol Co., Port Huron, Mich 
Variable Speed Motors 


For more information 


ELECTRIC POWER DRIVES Circle 75, inside back cover 


The important distinguishing 
features of Sterling Electric 
Power Drives can bring greater 
Sterling Slo-Speed productivity and cost reductions 
S to your manufacturing opera- Offered in such semi-finished 
tions. To help you meet the com- molded components as rings, blocks 
petitive challenge of mechaniza- rods and sheet, the material may b 
tion and automation, Sterling used for heat and electrical insulation 
offers you a three-fold answer : SOURS proenng applications 
Power transmission equipment, Unlike branch polyethylene whos 
E x variable speed or constant speed 
—manual or automatic controls 
—and an application engineering is unicellular, and has a tensile 
service. Together, these give your strength of 500 to 600 psi. American 
machinery the type of drive sys- Agile Corp., P.O. Box 168, Bedford, 
tems that will achieve maximum Ohio 
productivity at lowest cost. 


f i 
Sterling Multi-Mount For more information 
K Circle 76, inside back cover 
Speed Reducers 


Expanded 
Polyethylene Foam 


! ! 
Decir "ravit l ¿ xpanded pol 


ethvlene has a specific gravity of 0.46, 


or where required, | 3. The material 


Discover the big advantages 
Sterling Electric Power Drives 
can bring to your plant. 


Hydraulic Traverse and 
Feed Controls 


For the oil-hvdraulic systems in ma 


chine tool and production equipment, 


these controls have valve sections foi 


direction and feed control. ‘They are 
TERLING designed for use with } in. nominal 
ELECTRIC MOTORS pipe size. Maximum recommended 
operating pressure is 1000 psi 

Los Angeles 22 + Chicago 35 + Cincinnati 37 - New York $1 


I 
Ner ( PP traversi ind fced pan 


(Continued on page 296) 
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| Araldite 
First in Epoxies 

















Po - 


a aÓ$à E 


Precision Large Scale! 
Araldite Epoxy Resins adapt themselves to large 
scale precision design as illustrated in this 14 foot 
aluminum reflector. The skin, made with Araldite and 


que vem apn io maa Ab gt Whether your use of Araldite Epoxy 
Resins would be for coating, tooling, 
electrical, adhesive or laminating appli- 
BAGUE a cations, formulations based on Araldite 


High bond strength and excellent electrical proper E : 
Epoxy Resins can meet your require- 


aluminum and honeycomb to complete the structure 
Formulator: Emerson & Cuming, In« 
Customer: I. T. E. Circuit Breaker Co 


ties of Araldite Epoxy Resins make possible the 


design and production of this chatter-less stator ments exactly. The excellent adhesive, 
Formulator: Rubber & Asbestos Corp r i : 
Customer: Kollsman Instrument Company mechanical and chemical properties of Araldite Epoxy 






Resins, plus their versatility, make them "a natural" to 
promote design improvements and save time and money 


on the production line. Here are two of the many in- 
stances where Araldite Epoxy formulations provided the 
right answer to large and small scale design problems. 


The Technical Services of Ciba's Plastics Division are 
the finest in their field. For full information on how Ciba 
Araldite Epoxies lead to product development and pro- 
duction improvements, write... 


Ciba Araldite Epoxy Resins come with the A asses ee A HMM Seem UMEN CMM S E mes oce oo o C E 
assurance that they have met not only our r PE-11 


PRODUCTION qualfiy control standards but the CIBA COMPANY INC., Plast 
specific APPLICATIONAL requirements of the Kimberton, Pennsylvania 


iser as well Please send me f 


Ciba produces basic resins only 


D Tooling 


D Electrical 


for mediate and end use 


NAME 


COMPANY 


ADDRESS 


o | B A b i TA E —— | 


when should you pay 


$13.00°a pound 
for TITANIUM? 


The answer is when its cost/life ratio makes titanium less 
costly than other metals—as it often does. Look at it this 
way 


More Metal Per Pound — Titanium weighs only 56% as 
much as steel of the same strength. Where 50 pounds of steel 
is needed —28 pounds of titanium will do the job 


It's Final Cost That Counts — Fabricating takes the lion's 
share of production costs on most jobs. Considering material 
and fabricating costs together usually whittles down the 
titanium price differential to 2 or 3 to 1. And, most impor 
CANE o> o 


REM -CRU 
TITANIUM 


294 


Titanium Outlasts Most Metals — even those generally con 
sidered 'corrosion-resistant,' bv 10, 20, even 50 times or more. 

Added together, these facts often make titanium the most 
inexpensive material vou can use. And onlv titanium can 
provide its exceptional combination of light-weight, high 
strength, and resistance to corrosion. Ask à REM-CRU engi- 
neer to give you compli te details about what titanium can 
do for you. 


*The actual cost of titanium mill products varies with the 
grade, size and quantity ordered. The $13.00 figure is repre- 


sentative of today’s prices for items usi d in commercial ap- 
pli ations 


To keep abreast of the latest developments on 

this vital metal, write to Dept. P-11 for the 
Rem-Cru Review—a free periodical presenting the 
latest technical data on titanium alloys. 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California e — 4501 W. Cortland Street, Chicago 39, Illinois 


e 405 Lexington Avenue, New York 17, N. Y. 
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EFFICIENT 
SPEED REDUCTION 


IN LIMITED SPACE 


SIX SIZES 
e 1/2 to 30 hp 


e Single or double 
reduction 


e Wide output speed range— 
420 to 10 rpm 


Expressly designed for topflight 
performance on installations requiring 
considerable speed reduction in limited 
space, the all-steel FALK Shaft Mounted 
Drive has quickly won acceptance through- 
out industry. This sturdy, compact, versa- 

- ; tile reducing unit is an ingenious variation 

e « = ofthe highly successful FALK Motoreducer 

Here IS the : design, pacemaker in its field for more 
than 20 years. Here, the time-proved 

design is adapted for mounting directly 


“INSIDE INFORMATION” 37 | eee 
on FALK :7:<. Shaft Mounted Drives | ^''" "c ^nmucanows 


Take a careful look inside the Falk all-steel Shaft Mounted : ^ TA SAT 
Drive, and you will know why this newest member of the 0) Ky nl A 
famous Falk family is ideal for applications where direct APRON FEEDER ey me 
mounting on the driven shaft is desirable. It is the only drive in 


its field with all these superior ‘‘in-built’’ factors:— 


22-27 Ls 
<P Se 
a> A zt a 

/7 ER ols 
RIEN: 

OX 17 

nhu f 
a a A s 


n 
"T dnd v 
1 All-steel Frame, with more than 5 Backstop can be furnished with the NA ) 
double the rigidity of iron, supports unit or added later for positive T 
all rotating elements. prevention of reverse rotation. i i 


2 Precision Helical Gears, designed 6 Positive Lubrication, continuous direct ? 


and machined by Falk, rated to dip of revolving elements at all speeds. SCREW CONVEYOR BUCKET ELEVATOR 
AGMA standards. 7 Tie Rod and turnbuckle serve as " L 

3 Pressed Steel Housings, whose sole anchor and facilitate V-belt or chain S MX EON ` f. 
function is to keep oil in, dirt out; adjustment. V^ NC i ef Apis 
easily removed for gear inspection E 1 = A 
without diui) unit. " Write to Department 247 for Bd YAS 
— — —— engineering bulletin, including selec- 


4 Through Hollow Shaft with counter tion and dimension details. BELT CONVEYOR GRAVEL CLASSIFIER 
bore provides for easiest 


installation or removal from driven : 
machine shaft extensions. 
THE FALK CORPORATION, Milwaukee 8, Wisconsin 
' MANUFACTURERS OF 
® Motoreducers * High Speed Drives * Marine Drives 
* Speed Reducers * Special Gear Drives — * Steel Castings 


* Flexible Couplings è Single Helical Gears * Weldments . 
© Shaft Mounted Drives © Herringbone Gears * Contract Machining e goo d name in indust ry 
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New Parts and Materials continued 


E [e 


Product Improvement with 
one of 400 Presstite Sealants 


—— Án — 


Za 


EA $ 


e. 


consist of the redesigned flow con 

- — € ol valve section in combination with 

: ME r "T e e tt of the DG4 solenoid-opei 
me ; setae ted directional valve. Models in this 

PRESSTITE ; 7 i — eries can be used to control fully 
iutomatk machining operations 

Standard solenoids are for 115 v, 60 


Plastisol nai Fg _ \pproximate panel 
weight is 55 ID 


Series CPD models consist of the 
| flow control valve section combined 
Sea ers with solenoids. These units are also 
COHESIVE ipplicable to fully automatic opera 
tions, but include a manual operating 
lever for set-up and emergency use 
LASTI Standard solenoids are for 115 v, 60 
ps, a-c service. Approximate panel 

weight is 98 Ib. 
Series CPN panels consist of the 
Excellent Seal Against Water, Moisture, Dust redesigned flow control valve section 
i aa i i aa, WRT eine SMB with a manual operating lever. hese 
: tals. en sub- units are designed for use with an ex 
jected to proper heat, they cure to a tough elastic body, having excellent ternal solenoid to actuate motion re- 
adhesion to clean metal surfaces. They are free from contaminating versal. Approximate panel weight is 


odors. 65 lb. Vickers Inc., Box 302, Detroit 


Other characteristics: 32, Mich. 


For more information— 


€ in pumpable form from thick to thin consistencies. Tan, green-yellow, Clecle 77, ineide beck 
ircie , Inside ac cover 


off-white colors. 


€ Resistant to alcohols, aliphatic hydrocarbons, oils, dilute acids 
(milk), alkalies. Highly resistant to water and moisture vapor. Plug Valve 


€ Highly stable, non-staining. 
° In the closed position, one O-ring 


DESCRIBE YOUR NEEDS...for free working sample best suited to your job. contained on the surface of the plug 
0 deg from the flow passage through 

the plug) serves as a flow seal. This 

sealing ring surrounds the inlet port 

ind is said to provide dead-tight shut 

off. In the open position, the valve is 

full ported and allows a straight- 


3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI (Continued on page 300) 
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A. custom molded 
Procuct or syivania's 


4-way service 


Plexiglass Magnifier 
Lens calls for 


close tolerances 


Eey feature in new anti-freeze tester 
made by E. Edelmann & Co. is the 
“magic eye” magnifier lens which pro- 
vides easy readings under all lighting and 
weather conditions. 

It took a qualified molder though, to 
maintain the high level of quality dictated 
by this part’s function. It had to be kept 
free from bubbles and blemishes. Mount- 
ing hole tolerances were held to +.003. 
Flat surface was controlled to within .010 
T.LR. and the part was annealed to 
insure flatness over an extended shelf life. 

The "magic eye" was molded of Rohm 
& Hass methyl methacrylate on a 12-02. 
Reed-Prentice press. 


) PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


4-way 


service 
METAL ELECTRONIC 
STAMPINGS COMPONENTS from 


one source 


Eich quality custom molding to meet critical parts 
problems, such as the “magic eye’, is an important 
part of Sylvania’s four-way service to designers. 
Sylvania’s Parts Division also offers you complete 
facilities for metal parts ranging from wire forms 
to deep drawn eyelets; plated and clad specialty 
wires; and special components. 
For the complete story, write for the Portfolio 
of 4-way Service to Designers. 
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Precision control for a metal monster 


@ To Denison Engineering went the task of designing accurate, foolproof 
control equipment for this huge compacting press built by Adamson United, 
Akron, Ohio. Covering more than 40 square feet of platen area, the press has 
a 40-inch ram designed to operate on a 2300 psi hydraulic system. 


The control system developed by Denison employs.a variable-volume 
axial-piston pump driven by a 15 h.p. motor. A manifold-type hydraulic 
panel completes the system. 

Engineering consulting service like this is available to you at all times to 
save your design time and assure dependable, efficient performance of your 
hydraulic circuits. Write us. Denison Engineering Division, American Brake 


Denison variable volume Shoe Co., 1194 Dublin Road, Columbus 16, Ohio. 
axial piston type pump 
with pressure compen 
sating control, key to this 
bydraulic system for 
Adamson United Press. 


DENISON 


HYDRAULIC PRESSES: PUMPS » MOTORS » CONTROLS 7 PAZTOWIZY 
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4 
S one 
— 


swen xo Sharon 


To designers who haven't already in- 
vestigated Sharonart*, this page should 
be “good news.” 

Here's a steel made to order for 
imaginative product designers. Steel 
with decorative patterns pressed into 
the surface that enhance the appearance 
of any product. Sharonart* gives an 
exceptionally fine surface for two-tone 
painting 

Designers can select from dozens of 
patterns or make up their own repetitive 
design which will be reproduced in the 
surface of the steel. They can choose 
from almost any type of steel, including 
stainless 

Hundreds of manufacturers — from 
cabinet hardware to automobiles—have 
switched to Sharonart* because it 
enables them to change the style by 
simply changing the steel 

Get the full story. Ask your Sharon 
salesman or write direct for the new 
Sharonart* booklet 


SHARON STEEL CORPORATION 
karew, 


k registered by Sk > el Corporation 


C, 


DISTRICT SALES OFFICES 


CHICAGO 
CINCINNATI 
CLEVELAND 
DAYTON 


DETROIT SHARON STEEL CORPORATION 


GRAND RAPIDS 
INDIANAPOLIS 
LOS ANGELES 
MILWAUKEE 
NEW YORK 
PHILADELPHIA 
ROCHESTER 
SAN FRANCISCO 
SHARON 
MONTREAL, QUE. 
TORONTO, ONT. 


SHARONSTEEL 


Sharon, Pennsylvania 


Please send Sharonart Surface Rolled Patterns in 
Steel brochure Galvanite booklet [^ 
Sharon 430 Stainless Steel Folder 


Name 
Position 
Company 


City l—— c — 





VOU ASSUREL..:% 


À 


Greater Economy 


Better Performance 
WITH 


SELF-ALIGNING 


TYPE II-A 


Rotary Shaft 
SEALS 


m You save on production time. The Type 11-A Seal is a low 
cost, compact, factory assembled unit. Its '*pressed-in'"' 
cartridge-type construction makes for quick installation 


as equipment rolls by. 


One seal size fits several shaft diameters. Retainer is so 
constructed that it does not contact the shaft, eliminating the 
need to “switch” seals when shaft specifications vary slightly. 


Damaging stresses are eliminated. Since the entire unit 
remains stationary, the seal readily lends itself 
to applications involving high speed and vibration. 


Safeguarded against corrosion. Metal spring utilized to 
maintain constant contact of sealing faces is fully enclosed in 
synthetic rubber bellows. This eliminates the need for 


costly corrosion-resistant spring materials. 


“John Crane” Type 11-A Seals are recommended for temperatures 
to 212°F., pressures to 20 psi. Available in four stock sizes from 
%"to \% 


Contact "John Crane" engineers on your requirements today. 


Request illustrated catalog on complete line of seals for all services. 


Crane Packing Co., 6445 Oakton St., Morton Grove, Ill. (Chicago 
Suburb). Jn Canada: Crane Packing Co., Ltd. Hamilton, Ont. 


ASS CRANE PACKING COMPANY 63. 
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New Parts and Materials continued 


through flow passage. Static O-rings 
it the top and bottom of the plug 
ind around its circumference are used 
to prevent stem leakage. The valve is 
made of brass and is available with 
+ in. female pipe connections, Circk 
Seal Products Co., Inc., 2181 E. Foot 
hill Blvd., Pasadena 8, Calif 


For more information 
Circle 78, inside back cover 


Expanded Scale Voltmeters 


Ihese expanded scale voltmeters 
can be either a-c or d-c. With ex 
panded scale, 90 to 130 v, a-c rms, the 
device was designed for line voltage 
measurements and is available in nine 
case styles. Phaostron Instrument and 
Electronic Co., 151 Pasadena Ave., 
S. Pasadena, Calif. 


For more information 
Circle 79, inside back cover 


Machine Tool Relay 


A six-pole, in-line, 10 amp rela 
(NEMA Type AlB) designed for ap 
plications such as machine tools and 
control panels has a saddle-type ter 
minal which permits wiring from four 
directions, with either plain wire or 
crimped-on terminal connections. 'The 
relav is available in both standard and 
latched-in forms. 

'The relav is available in two, three, 
four and six-pole models and in all 


(Continued on page 304) 
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Webster 
Hydraulic 
"er < Lock Valve 


When the load bearing cylinder is to be 
raised, the directional valve is moved into 
the raised position and oil flows into either 


port 1 or 3 of the lock valve. (The port not B PROVIDES POSITIVE LOCK OF LOADED 


used may be plugged or used for a pressure 


gauge Port 2 is connec ted to one end of : HYDRAULIC CYLINDERS UNTIL FLOW IS 
the double-acting cylinder which will move DELIBERATELY REVERSED . . . PREVENTS 


the load 
The oil flowing into port 1 or 3 opens GRADUAL DROPPING 
nylon check valve 4. The spring behind this 
valve is very lightly loaded. The oil flows 
— the a" - m port 2 into the e WEBSTER's new Model WV Hydraulic Lock 
€ indeT, raising ie Loar 
When the directional valve is put into B Valve has been designed to eliminate a common 
neutral position, valve 4 closes instantly, § fault in many hydraulic systems—the gradual 
preventing the oil from returning through 
port 2, and therefore locking the lifting f 
mechanism into place. To lower the load, § fluid around the spool of a standard hydraulic 
oil is applied to the other end of the double- 
acting cylinder, forcing oil back into port 2 4 
In order to discharge the oil back to the This new lock valve is particularly important 
directional valve through either ports 1 or 
3, it is necessary to open nylon valve 5 . 7 a 
This valve is held by piston 6 and the loaded B cultural equipment, materials handling equip- 


dropping of loaded cylinders due to seepage of 
directional valve. 
on equipment like road building machinery, agri- 


spring 7 ; ment and other lifting applications. It has a 

Loads on this spring may be varied at the " i 9 : ci 
factory—a typical load being 1200 psi. capacity of up to 20 gpm, at pressures up to 
The instant the valve is opened pressure 1500 psi. 
is exerted against the large area of piston 6 


and the pressure required to hold the valve 


be We ee wale 


sign feature eliminates the necessity of ap 


v 
open is reduced to below 150 psi This de- * 
d» 


plying high load during the entire lowering Write today for complete information 
strol 

Please send us complete information 

on WEBSTER'S WV Lock Valve 


OIL HYDRAULICS DIVISION [] Please send catalog on complete WEBSTER | 


WEBSTER Ww | 


Title — 


ELECTRIC = — 


RACINE * WISCONSIN Street - 
City, Zone & State 


C " A 
p Li j 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 3O GPM CAPACITY 
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There is NO SUBSTITUTE for a forging: 


NO SUBSTITUTE for 
Wyman-Gordon Experience 


There is more to the superiority of the 
forged crankshaft than just strength. 


No other method of fabrication can com- 
pare with the forging process for depend- 
ability. The uniformity and predictability 
of physical properties with minimum vari- 
ance from piece to piece or from one loca- 
tion to another in the same piece is assured 
to the greatest degree by modern forging 
practice. 

Top automotive engineers agree thot the 
use of a forged crankshaft permits the 
design of a more compact engine which is 


a decided advantage when thinking in terms 
of limited space available and overall engine 
weight reduction. 

As compression ratios increase and engine 
outputs go up the risk factor must be 
reduced. Again, the uniformity of quality 
in the backbone of the engine, the crank- 
shaft, is most essential and made possible 
only by a forging. 

There is NO SUBSTITUTE for a forging 
and in a forging there is NO SUBSTITUTE 
for WYMAN-GORDON quality and 


experience. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM e 


HARVEY, ILLINOIS 


MAGNESIUM e 
WORCESTER !, 


STEEL * TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 
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ees Saves VF eight 


and Space 


Utilizes the Hydraulic 


System for More Efficient 


Production of AC Power 


This new isolated electrical power 
package prov ides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic 
or when adding electronic 


system. In new designs 
cquipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity, this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic [his 
generally is permissible without sys- 
tem change as the full flow is seldom 
demanded except for a few 
under rare circumstances. Even in such 
full flow guaranteed 
to these hydraulic functions through 
the use of a simple priority 
which starves the AC power package 
momentarily. 


system 


SC onds 


cases, can be 


valve 


Less Weight and More Efficient 


Important weight savings are 
achieved through the use of this pack- 
age instead of an inverter which may 
also require an 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 Ib inverter for co-pilot 
instrumentation. An additional advan- 
that 
efficiency while 


35-40% 


)( 


the package has 62°, 
that of the 


tage is 
OVCI all 
inverter was 


"xtreme altitude operationis no prob- 


Vickers 
power package contains no brushes or 
other altitude-sensitive components. 


lem as the isolated electrical 


Features of AC Generator 
[he 


generator 
ability. It 
regulator 
lighter than 
due to the elimination of the exciter 
and slip rings. It also has higher over- 
all efficiency resulting from elimination 


Additional 


permanent 


permanent magnet 


excellent life 
bulky 


is inherently smaller and 


type AC 


has and reli- 


requires no voltage 


conventional generators 


of all excitation losses 
advantages are that the 
magnet is unaffected by 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 


momentary 


ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
nected with 400 cps at 8000 rpm. It 
is capable of continuous duty under 
environments of 0-55,000 feet altitude 


Product Engineering 
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VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 


TOTAL WEIGHT 


10.5 LB 


OVERALL LENGTH . . . 9214; |N. 


and ambient temperatures from — 65 


F to 250 F. 


Hydraulic Motor Drive 


is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor fixed stroke and an 
integral flow control v main- 


The generator 


having 
alve that 
tains an 8000 rpm speed setting 
T 2! load 
as valve inlet pressure is greater than 
For the unit 


Operating 


within 


as long 


C^. regardless of the 


load requirement shown 


above, maximum pressure 


is 3000 psi while rated output of 1 kva 


requires operating pressure of 2200 


psi. Special configurations will main- 


+0.17 


motor has a 


tain 400 cps frequency within 
load lhis 
very high horsepower-weight ratio and 


regardless ol 


its overall efficiency exceeds 92' It 


is a time-proved 


hundreds of hours of continuous 


e withou ittention 


Many Uses and Sizes 


[he applications [OI this isolated 


power source are numerous. For multi- 


engine aircraft, its use for co-pilot 


instruments provides dual reli 


lhis package has been used 


ibility. 
to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram ail 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
turbine 


hy- 


and weight of the ram air 
necessary 


draulic 


to provide emergency 


and electric power. 
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l hile E 
design capable ol 


Now iv 


iillable in the sizes listed 
below, larger packages can 
supplied from existing 
Vickers is 


package 


components. 


prepared to develop the 
j 

Dest SI d.t 1 specific need 
For further touch 


Aircraft 


information, get in 
Vicker 
Application Engineer. 


with your nearest 


Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 
1.0 10.5 
1.5 12.5 
2.0 15 
2.5 17 
3.0 19 


Larger capacities with minimum 
weight are available. 


VICKERS INCORPORATED 


ADMINISTRATIVE and ENGINEERING CENTER 


Department 1454 e Detroit Michigan 
Aircraft Application Engineering and Service Offices: El 
Segundo, California, 2160 E. Imperial Highway « Detroit 
Michigan, 1400 Oakman Blvd. (Service Only) « Arlington 
Texas, P. 0. Box 213 « Washington 5, D.C., 624-7 Wyatt Bldg 

dditional Service facilities at: Miami Springs, Florida 
641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 
Engineers and B T 
Oil Hydra c Equipment 





DESIGN OPPORTUNITIES 


AHEAD WITH 


WHITNEY CHAIN DRIVES 


When designing or replacing power 
transmission or conveyor drive units, 
the adaptability of Whitney Chain 
Drives provides economical design 
and increased production. Whitney 
Chain Drives assure utmost efficiency 
... provide positive, reliable perform- 
ance in all types of service from frac- 
tional to hundreds of horsepower. 


Important . . . when considering your 
chain source. Whitney Chain has spe- 
cialized in finished steel precision 
chain drives since 1896 when Whitney 
pioneered the famous alloy steel 
bicycle chain. Whitney's undivided 
concentration on producing quality 
precision chain drives is backed by 
complete factory warehouse stocks 
and engineering service across the 
country. 


Write for descriptive literature — or 
call your nearest Whitney Field Office 
for prompt and practica! engineering 
assistance on all drive problems, 


v 
Và 
va 


/ 


p 1 


New Parts and Materials continued 


voltages and frequencies up to 600 v, 
60 cps. General Electric Co., Sche- 
nectady 5, N. Y. 


For more information— 
Circle 80, inside back cover 


Teflon Tape 


Fifteen gages of Teflon tape, from 
0.002 to 0.125 in., are currently avail- 
able. Tolerance on gage ranges from 
+0.0005 in. on thin stock, to +0.002 
in. on thicker gages. ‘The tape can be 
obtained from stock in widths ranging 
from 4 to 12 in. Tri-Point Mfg., Inc., 
101 Grand St., Brooklyn 11, N. Y. 


For more information-- 
Circle 81, inside back cover 


Epoxy-base Paint 


\ paint that is said to form a gloss 
coating on all metals, wood, wall 
board, plaster and masonry surfaces is 
wailable in black and white, plus all 
other colors that are consistent with 
chemical resistance Sealube Co., 


Wakefield, Mass 


For more information 
Circle 82, inside back cover 


Tin-Clad Nickel Strip 


A composite metal, this material 
onsists of pure tin solder clad on one 
side only to pure (Type 330) electro- 
lytic grade nickel. Each layer of metal 
is of uniform thickness. The metals 
are bonded by a solid-phase bonding 
process without the use of brazing al- 
lovs or other intermediate material. 


Employed principally by the transis- 


CHAIN COMPANY c 


204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 


tor industry for germanium cradle sup- 


| ports, tin-clad nickel can be used for 


iny tin solder application requiring 
ROLLER CHAIN * SILENT CHAIN * CONVEYOR CHAIN * SPROCKETS © FLEXIBLE COUPLINGS | (Continued on page 307) 
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Thus u IT! 
ONE POINT of CONTROL 
for ANY APPLICATION 


COMPARE 


involving spindle motor, coolant motor, brake 


and a “Safe” position. 


“PPS” 


1 Magnetic Unit 
1 “PPS” Switch 


& Magnetic Units 
7 Push Buttons 


11 UNITS SAVED 


THE SIMPLE 


ANSWER 


SWITCH = 


COMPARE 
A 2-SPEED REVERSING LATHE A DRY CLEANING MACHINE AN AUTOMATIC BAKELITE PRESS 


involving fan, pump, washing and extractor 
motors and "Automatic" and "Off" positions. 


© 


“PPS” 
3 Magnetic Units 
1 Timer 
1 “PPS” Switch 


SAVED 


6 Magnetic Units 
1 Timer 
14 Push Buttons 


UNITS 


TO YOUR COMPLEX CONTROL 


COMPARE 


involving a choice of jogging for each separate 
function or completely automatic cycling. 


D 


“PPS” 
2 Magnetic Units 
1 Timer 


1 "PPS" Switch 
SAVED 


6 Magnetic Units 
| Timer 
9 Push Buttons 


12 UNITS 


PROBLEMS 


REDUCES CONTROLS REQUIRED e SAVES SPACE and WEIGHT e IMPROVES LAYOUT and APPEAR- 
ANCE e ADDS FLEXIBILITY, VERSATILITY e PROVIDES MAXIMUM SPEED, EASE and SIMPLICITY of 
OPERATION e FOOLPROOF, PROTECTS OPERATOR and EQUIPMENT e ASSURES PEAK PERFORMANCE 


TURN THE PAGE FOR AN ELECTRICAL DESCRIPTION and OPERATIONAL FEATURES 





B 
n^ 


J 


TAILORED 


TO YOUR EXACT NEEDS 


— THE ARROW-HART “PPS” SWITCH IS 
CUSTOM BUILT TO YOUR SPECIFICA- 
TIONS FROM STANDARD COMPONENTS 


What the "PPS ” docs 


A SINGLE “PPS” UNIT PROVIDES SINGLE-POINT CONTROL . . 
involving practically any desired circuit arrangement. 
THE “PPS” REDUCES THE NUMBER OF CONTROLS REQUIRED 


because it is the ONLY pilot device required for practically all 


installations 


because the "PPS" makes a single MAGNETIC control (starter, 


contactor etc.) do the work of many 


Hove 1s re sasic opera 


PUSH and TURN TO SELECT 


handle opening all circuits and disconnecting all controls. The 
handle can then be turned to any desired position; this selects the 


. The operator must first push the 


correct circuits for the required function. Any number of unwanted, 
intermediate functions can he passed without energizing their 


circuits 


PULL TO START . With the handle in the desired position, the 
handle is pulled to start the operation the same as actuating a 


conventional "Start" button. 


PUSH TO STOP 
operation. “PPS” single-point control is safer in emergencies because 
there is never a delay to find the right button 


Pushing the handle immediately stops the 


Tested , Accepted ...and Acclaimed 


Pleose send me 


Leading manufacturers and designers of new equipment, 
plant engineers and maintenance men, and operators 
everywhere who have worked with and know the “PPS” 
are universally sold on its benefits. Although it is revolu- 
tionary and relatively new, the “PPS” has been thor- 
oughly tested on innumerable installations and found 
OUTSTANDING. 


W PA 


This new concept in motor control can help solve your 
present tough control problems . . . and help you build 
peak performance into your new designs. Use the coupon, 
attached for your convenience, to send for completely 
descriptive literature including a sample Target Sheet 
for plotting your circuit requirements. 


Industrial Control Division 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 Hawthorn Street, Hartford 6, Conn. 


complete informotion about the Push-Pull Selector Switch 


Also the A-H Design Story folder featuring Type "RA" Magnetic Motor 


Controls 


NAME . 


CO. NAME 
POSITION 
ADDRESS 


CITY 


STANDARD CONSTRUCTION 
WITH CAST LEVER HANDLE 
ILLUSTRATED 


Standard Construction or Oil and Weather. 
proof Models are available with a choice 
of 4 different Handle Types. 


How the "PPS ” works 


To explain the action of the "PPS", let us look at an example; 
the simplest possible is the standard reversing of a motor. This 
example will show how the required number of magnetic units 
is reduced and how single-point control will serve for any 
number of operations 

While your own actual control application may be more complex 
than this example, it will simply entail using enough additional 
circuits to accomplish the required combinations of load and 


control hook-up. 

tI L2 t3 F 
CONVENTIONAL d 
CIRCUIT This Le 
diagram shows the = = A 
familiar type of re 
versing circuit. 3 2 
push buttons ond 2 
magnetic units are 
required 


| 
4 


"PPS'' CIRCUIT 

Here the Rotat 
ing Cam Sections of 
the "PPS" select the 
circuit, and the Mo 
mentary Contoct Sec 
tions operate the 
motor as desired. 
The diagram also 
shows the symbol 
used for “Stop” by 
pushing and ‘Start’ 
by pulling. Only 1 
magnetic unit and 1 
pilot device, (the 
"PPS''), are required, 


STOP START 


THE "TARGET SHEET" 


is the means by which your control requirements are translated 
into a diagram for the construction and wiring of a “PPS” Switch. 
A wiring diagram strip shield is visible from the top of every 
switch you buy indicating the terminals and all internal and 
external connections on the "PPS". 


. shown here in abbreviated form, 


MOMENTARY 


| 


NTACT 


—— 


| ROTATING 


NDICATIONS 





PERATING END OF SWITCH 


Printed in U.S.A. 


ARROW -HART 


INDUSTRIAL CONTROL DIVISION 
kJ 





New Parts and Materials continued 


closer tolerances and laver uniformit 


than hot tin strip, or am 
| 


Iacrnsc 


ipplication 


requiring a solid laver of tin 
without oxide inclusions ordinarily en 
countered in electroplated tin strip 

ire three standard single-clad 
Double 


clad strip is not produced at present 


[here 
ratios: 5/95: 10/90: 20/80 


Overall thicknesses range from 0.005 
to 0.015 in.; 
in. Temper: as rolled 
trols € orp., Gener ıl Plate Div., 
boro, Mass 


widths from 0.020 21 
Metals & Con 
Attk 


For more information 


Circle 83 


inside back cover 


Reversible Fhp Motor 


\ reversible, 


signed for window fans i 


shaded-pok motor de 
wailable in 
ratings from 1/30 to 1/12 hp. Th 
vibration 


motor is said to minimize 


resonances and to provide entiall 
flat noise 


1500 cycles 


Rochester 


For more information 


Circle 84, inside back cover 


Counterbored 
Self-Locking Fasteners 


Reduced height, counterbored self 
locking anchor and gang channel nut 
have been developed to meet the re 


quirements of the new NAS680-695 


(Continued on page 310) 
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Feit 
has the Guts 
" to 


VAP-BA CIC 


No doubt about it — Felt by Felters is ‘‘teased 
the right fiber arrangement for extra resiliency and long 


wear 


into just 


It does not crumble under pressure or deteriorate under 

continuous operation. Has predictable permanent set, is 

not adversely affected by age, 

water, oil, gasoline or acid in 

normal concentrations. It can be 

used with glass, wood, metal or 

plastics and treated chemically to 

meet technical and industrial re- 
quirements 


Free Design Book 

Find out about all the ways felt can 

help you in product design. Com- 

plete data in handy form, even to 

selection and ordering of right 
FELT IN USE . Felt is widely used as filtering 
medium, from the respirator use shown here to 
filtering out impurities in oil and similar fluids 
Felters Felt comes in variety of densities, has high 
absorption and is an effective 
against dust and dirt 


grades. It's yours for the asking 
Send for it today: The Felters 
Company, 228 South Street, Boston 
11, Mass. 


ow-cost seal 


(elt: poly 


rh 


Manufacturers of Felt and Felt Products 


ELTERS 


Represented in All Principal Cities 





use Steam efficjently, economically —choose the trap with... 


top quality... 


to keep it on the job 


No need for a steam trap to be complicated. All it does is discharge con- 
densate and air from steam lines and equipment. But its importance 
shouldn’t be overlooked. On its effectiveness can rest your economical 
use of steam . . . the efficiency of your process operations. 

A steam trap has to be built to serve long and dependably in severe 
service — and that's where Nicholson quality counts heavily in terms of 
performance. 


One moving part 
Positive shutoff —no steam waste 
Powerful, intermittent valve action 


High capacity —effective use of large orifice 


Specify Nicholson, and be sure. 


Write for new 
Bulletin 10-55 


QM NICHOLSON ^£ 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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OF OPERATIONS WITH NO CONTACT WEAR OR BOUNCE 


Contacts of cLARE Mercury-Wetted Contact 
Relays are constantly renewed. By capillary 
action, like that of a lamp wick, a new film of 
mercury coats each contact with every make 
and break. 
The magnetic switch is hermetically sealed in 
a high-pressure hydrogen atmosphere in a glass 
capsule. Surrounded by the operating coil, the 
capsule is enclosed in a vacuum-tube-type steel 
envelope. 
Unlike ordinary relay contacts, these contacts 
never wear down; never get dirty; never lock or 
weld; never get out of adjustment; never chatter puree 
| POLE PIECE 


WEEE 


Drawings (left) from strobo- 

scopic photographs, show the a 3 ARMATURE 
cycle: (a) Filament of mercury 

forms between the contacts as 

they separate. (b) This becomes 

narrower in cross section and 

(c) finally parts at two points, 

allowing a globule of mercury 

to fall out. (d) The momentary 

bridging of the parting contacts iin m A 
—and the extremely fast break saint l PIECE j 
which ends it—minimizes the arc » 

and adds greatly to contact load f it 
capacity. Contact closure be- d 
tween the two liquid surfaces 

bridges any mechanical chatter 

and prevents any chatter from 

appearing in the electrical 

circuit. 


Y 
` 


S 


WZ 


A 


Relays on continuous test have completed over 
3,000,000,000 operations with a contact load of 5 
amperes at 50 volts—and are still going strong. 


Send for Clare Engineering Bulletins Nos. 
120 and 122. Address: C. P. Clare & Co., 
3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: C. P. Clare & Co., 659 Bayview 


Ave., Toronto 17. Cable Address: CLARELAY. 
FIRST in the industrial field 





you can get this 
hrilliant finish 
directly on 


zinc die castings! 


No electroplating - -no 
mechanical finishing! 


PART AS CAST 


NEW 
CIL (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies" in your classified 'phone 


book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


Awico Researce P 


INCORPORATETC 


4004.06 E MONUMENT STREET «© BALT 


New Parts and Materials continued 


drawings. Made of heat-treated carbon 
steel, the line performs satisfactorily at 
temperatures up to 550 F and is ap 
proved according to AN-N-10, and 
drawings AN362 and AN366. Thread 
sizes currently included are 8-32 
10-32, 1-28 and 5-24. Elastic Stop 
Nut Corp. of America, Union, N. J 


For more information 
Circle 85, inside back cover 


Fire-Resistant 
Hydraulic Fluid 


\ fire-resistant hydraulic fluid has 
been developed for systems operating 
it temperatures above 150 F and foi 
heavily loaded pumps and bearings 
l'his compound is a fortified synthetic 
material. E. F. Houghton & Co., 303 
W. Lehigh Ave., Philadelphia 33, Pa 


For more information 
Circle 86, inside back cover 


Four-Pole, Fhp Motor 


A four-pole, shaded pole motor in 
ratings from 1/25 to 1/10 hp was 
designed for unit heaters, home ait 
conditioning units and fans. Sintered 
oil-less bearings are used, together 
with oil-retaining wicks. Available for 
single, two or three-speed operation 
Fasco Industries, Inc., Rochester 2, 


N. Y 


For more information 
Circle 87, inside back cover 


Double Universal Joints 


A series of double universal joints 
is available for slow speed applications 
up to 300 rpm. Thirteen standard 
sizes provide a range from 4 to 207 
hp, at 100 rpm, static torque from 

(Continued on page 314) 
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WHAT'S 


NEW 


AT BLOOD 
BROTHERS 


BLOOD BROTHERS P.T.O. Drive Lines 
Selected by M&W GEAR CO,, Inc. for 


Exciting NEW 
TRACTOR-TESTING DYNAMOMETER 


Tractor repairmen and dealers are enthusiastic about this new 
test unit because it meets a real need in the farm tractor field. 
The only machine of its kind on the market, M&W's new dyna- 
mometer brings actual field operating conditions into the shop. 
Mechanics can test the pull power of farm tractors and accu- 
rately adjust ignition, carburetion and engine speed under full 
load for peak performance and economy. 

Here's another example of the preference shown by farm 
implement manufacturers for Blood Brothers Drive Lines. They're 
selected for almost all new developments and improvements by tects mechanics working in close quor- 
the progressive Implement Industry because of their field-proven ters around tractor and dynamometer 
dependability and superiority. in garage or implement repoir shop 


Blood Brothers Safety-Shield Drive Line 
handles torque loads easily — and pro- 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


BLOOD BROTHERS 
MACHINE DIVISION UNIVERSAL JOINTS 


— AND DRIVE LINE 


ASSEM 
ALLEGAN, MICHIGAN SSEMBLIES 
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De Laval IMO rotary pumps can be 
furnished for almost any fluid han 
dling problem in capacities to 750 
gpm and pressures to 2,000 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 


This is a cross-section of the De Laval IMO Series 


A322A, a positive displacement rotary screw type pump 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801 Nottingham Way, 
Trenton 2, New Jersey.  pr-301 
November, 1956 
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Visit the 


National 


Automobile 
Show 


AMERICA ON THE WOVE 
New York 
Coliseum 


December 8-16 


FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 13, MICH. 


Sleeve Bearings . Bushings . Washers ^ Spacers 


RESEARCH * DESIGN * METALLURGY * PRECISION MANUFACTURING 
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Photo courtesy Generol Electric Co, 


e ee 
Dotted area shows gasket inflated 


’ Pneumatic Rubber Door Seal 
Muffles Test Cell Noises 


adapted to various other types 


To more effectively suppress noise, 
General Electric jet engine test 
cells are equipped with a unique 
pneumatic rubber door seal. Mount- 
ed on door perimeter, this seal is 
designed to expand proportionally 
and insure a perfect seal over its 
entire sealing surface including the 
corners. Not only does this gasket 
dampen the noise but it permits 
more accurate testing through 
quieter working conditions. 
Continental engineers developed 
this pneumatic gasket for this and 
similar applications. Compounded 
of special flex-resistant rubber, this 
versatile gasket can be operated 
with intermittent flexing cycle or 
as a continuous seal—can be 


of doors—for either pressure or 
vacuum rooms. 

The design of this gasket typifies 
the engineering skill offered by 
Continental. When you need *'en- 
gineered rubber parts" — molded or 
extruded—enlist the service of 
specialists—consult Continental. 


Engineering Catalog. 

In addition to custom-made 
parts, Continental offers an exten- 
sive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
are shown in the No. 100 Engineer- 
ing Catalog. Send for a copy or 
refer to it in Sweet’s Catalog for 
Product Designers. 


Offlife ackamm d RUBBER 
©) cine @ CONTINENTAL 


CONTINENTAL 


314 


RUBBER WORKS + 1982 LIBERTY ST 


* ERIE 6 + PENNSYLVANIA 


New Parts and Materials continued 


340 to 130,700 in.-]Ib. Maximum op 
erating angle is 90 deg. 

Joints can lx 
bored, with hub diameters from 4 to 
+ in. Standard lengths: 4 to 214 in. 
Lovejoy Flexible Coupling Co., Dept 
PEN, 4800 W. Lake St., Chicago 44, 
I 


supplied solid or 


For more information 
Circle 88, inside back cover 


Three-Digit Voltmeter 


Having an oil-sealed stepping switch 
system, this instrument provides auto 
from zero to 


mati measurement 


99 v d-c. Polarity indication, range 
selection and readout decimal point 
Weight is 
29 ]b and the unit is available in eithe: 
rack mount or portable models. Non 
Linear Systems, Inc., Del Mar Airport, 


Del Mar, Calif 


location are also automatic 


For more information 
Circle 89, inside back cover 


Test Point Connector 


female test point receptacle 


his 
for printed circuit wiring will accept 
hold a 0.080 in. test 


and standard 


(Continued on page 318) 
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4-Way 

Twin Solenoid 
Pilot-Operated Valve 
Patent Pending 


SLEEVE TYPE VALVES GIVE BETTER CONTROL 


Proper control of oil flow improves the operation of your machines. 


MODEL Q 
Variable Volume 
Vane Type 
Hydraulic Pump 


RACINE Sleeve Type Valves are designed with round drilled parts 


that assure smooth, control of oil to cylinders and fluid motors. 


These RACINE Valves are provided with dust-proof solenoid covers 


—a pending patent includes a RACINE feature that prevents sole- 
PRESSURE BOOSTER 
Up to 5000 psi 
Up to 7:1 pressure ratio 


noid operation and injury to operator when covers are removed or 


loose. 


Built to J.I.C. specifications RACINE Valves are approved for use in 
all critical applications. They are precision-built, compact, and FLUID MOTOR 


Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


rugged in design. Operating pressures to 2000 psi with full back 


pressure on exhaust port. 


Your machine will operate better, with less maintenance because of 
longer life of RACINE Sleeve construction. Write today for com- 
5 RESERVOIR 
With Control Panel 
Designed to your space 
and circuit requirements 


pleté catalog showing why "Sleeve Type Valves give Better Control." 


RACINE HYDRAULICS & MACHINERY, INC, 
2072 Albert Street 
RACINE, WISCONSIN, U. S. A. 
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MALLORY: SHARON 


reports on 


TUTANTU M 


The titanium parts you design 
can be readily machined 


e Titanium offers outstanding design advan- 
tages— a high strength-to-weight ratio, and 
exceptional resistance to corrosion in media 
where many other metals are useless. These 
advantages can now be realized without paying 
a penalty in production time. 


Present grades of unalloyed titanium machine 
similar to 18-8 stainless steel. The alloy grades 
machine somewhat harder but do not approach 
the difficult-to-machine high temperature 
alloys. For the usual industrial application 


of titanium, where corrosion resistance is 
the major advantage sought, the readily- 
machined unalloyed grades are usually the 
best choice. 

Mallory-Sharon guarantees that MST tita- 
nium and titanium alloy mill products contain 
no more than 1/10 of 1% carbon. This avoids 
the formation of hard carbides which greatly 
reduce machineability. 

For bulletin on titanium machining recom- 
mendations, please write Dept. P-2. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 
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find a low-friction seal 
problem: that positively seals at 
extremely low pressures 


minnesota rubber’s 
money-saving new 


evidence: 


THE LINDSAY COMPANY, world’s largest manufacturer of automatic home 
water softeners, uses three QUAD RINGs in its newest valve. Lindsay tested O-rings 
in the valve, but O-rings leaked at very low pressures. Then Lindsay tested QUAD 
RINGS, a revolutionary new seal originated and manufactured by Minnesota 
Rubber. QuapD RiNcs sealed perfectly no matter how low the pressure. 'The Lindeay 
Company also found that it could open some of the tolerances on the valve parts 
and save money—because QUAD RINGS give such a good seal with low friction 

QUAD RINGS are injection molded. Denser, tougher. 4 lip action even seals at 
less than 1 psi! Only 60-100 micro-inch groove finish needed. No parting line on 
sealing surface. Eliminates ''spiral twist" 


free samples and data Free samples of Quan Rincs are available 


with a descriptive brochure containing technical information and installation data 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


heed Dept. 202,,3630 Wooddale Ave., Minneapolis 16, Minnesota, Phone WEst 9-678] 
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HORSEROWER 


CENTER DISTANCE 
PF ee: 2. uw 10” 12” 15” 


WE LEFT COMPETITIVE 
RATINGS OUT OF 
THE CHART PURPOSELY. 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. Ànd they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra "beef' alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put Vs of all teeth in continuous 
full-depth contact. This results in spreading tooth contact over 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


© D. 


o VE GEARS —— — —— — — 


DOUBLE ENVELOPING GEAR SETS & SPEE UCERS 


Pct , o Cosa cetur 


7171 €. McNichols Road. * Detroit 12, Michigan 


New Parts and Materials... continued 


probe. Molding body is mineral-filled 
Melamine (MIL-P-14D, ‘Type MMI 
ind is designed for right angle mount 
ing. Six floating type contacts ar 
made of spring temper phosphor 
bronze, gold plated over silver fo: 
low contact resistance and ease of 
soldering. DeJur-Amsco Corp., +5-01 
Northern Blvd., Long Island City 1, 
N. ¥ 


For more information 
Circle 90, inside back cover 


Silver-Plated Copper Wire 


Silver plated Copper or copperweld 


wire of No. 16 through No. 20 gag 
is produced with a degree of uniform 
ity of plating of within 1 per cent 
Mter plating, this material can be 
drawn down through No. 40 AWG, 
maintaining the same proportion of 
ilver plate as was originally deposited 


limes Wire and Cable Co., Walling 
ford, Conn 


For more information 
Circle 91, inside back cover 


Alloy for 
Investment Casting 


[his allov is a nickel-base, high 
temperature alloy containing chro 
mium, molybdenum, iron and boron 
with aluminum and titanium as pre 
ipitation-hardening agents. It is pro 
duced both by air-melting and vacuum 
melting techniques. It is reported t: 
have a higher vield strength than am 
other production alloy with compar 
ible strength above 1400 F. The allox 
ilso has good room-temperature duc 
tilitv, a verv low strategic alloy content, 
ind it exhibits a remarkable resistance 


to overaging at service temperatures 


(Continued on page 322 
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Schrader Air Products fill candy molds 
with chocolate measured to * 1 gram 


Problem: To mass-produce candy figurines, filled 
solid with chocolate—a tricky sweet to handle. 
Solution: One Buffalo company uses a battery 
of Schrader Air Cylinders which measure the 
chocolate to within one gram, and precisely, 
neatly, swiftly fill the figures. 

The uses of Schrader Air Products are limited 
only by producers' imaginations. Versatile, safe, 
simple and fast, the hundreds of different units in 
Schrader's complete line can be employed singly 
or in combinations to perform automatic opera- 


FIRST NAME IN 


477 Vanderbilt Avenue, Brooklyn 38, N 


tions. And wherever air is used, economies are 
gained that increase its efficiency even more. 
Think air whenever you think automation—in 
holding or positioning work, moving scraps or 
chips, or synchronizing actions. Upon request, 
Schrader engineers will assist you in planning for 
your best use of air, and in selecting the products 
best suited to your applications. Outline your 
problem and we'll be glad to help. Or send for the 
latest informative booklets which show Schrader 


Air Products that will simplify your production. 
pity | I 


A. SCHRADER'S SON 


Manuf ) 


Y 


THE USE OF AIR 


FOR INDUSTRIAL PRODUCTION AND CONTROL 
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NOW AVAILABLE... 


the 


€ Choice of adjustable er ~ 
fixed actuating arms. 


© Full travel of 120°. 


€ Drawn steel case . . . 2- 
bolt rigid mounting! 


SPECIFICATIONS 
ELECTRICAL RATING 
125/250 V əc... 
30 V dc (Resistive) 


€ The only rotary switch 
with sea! bonded to BOTH 
shaft and case! 


© Leakage rate LESS than 
1 micron/cu. ft./hour! 
Full rating te 70,000 ft. 


Pretravel 

Movement Differential 

Overtravel 

Min. Mechanical Cycles 

Min. Electrical Cycles 

Operating Force 

Overtravel Force 

Difference in Operating and Reset Point 
een Each Pole 

Ambient Temperature Range... .. Saiten —100 F to -4- 250 F 

(Higher Temperatures Available) 


105^ (Approx. 


1 in.-Ib. (Approx.) 
3 in.-Ib. (Approx.) 


CONTACT ARRANGEMENTS 


Double-Pole, 
Normally Closed 


Double-Pole, 
Normally Open 


Double-Pole, 
Double-Throw 
4 Circuit 


hermetically-sealed rotary switch 


WITH 


POSITIVE 
SHAFT SEAL! 


Specify ELECTRO-SNAP H10-7 for the 
only rotary switch that is positively 
hermetically sealed — not merely equipped 
with a tight-fitting packing around the shaft. 
The H10-7 seal is bonded to both shaft 
and case, which is evacuated and pressure filled 
with a dry inert gas. Repeated actuations 
will not loosen the rigid 2-bolt mounting, and 
the splined shaft will not permit slipping 
of the actuator arm. 


Simultaneous make-and-break (regardless of 


speed of the actuator travel) of up to 4 
separate circuits permits reversing of 3-phase 
motors, substitution for expensive relays, etc. 
Designers can make excellent use of this 
electrical versatility and freedom from environ- 


mental worries. Obtain more information 
on the H10-7 by writing direct to: 


ELECTRO-SNAP 
SWITCH & MFG. CO. 

4246 W. LAKE ST. è CHICAGO 24, ILL, 

November, 
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- A Automatic mining 
ee OY pT = 
Electronic molding 


Chemical batch c 


Final size napection, n 


Why Parker O-rings seal better and last longer! 


For trouble-free leakproof sealing, you can depend 
on precision-molded Parker O-rings. Laboratory and 
service tests check every detail of the manufacturing 
process. Precision-molding by exclusive methods 


assures accurately sized O-rings. And we have molds 
for over 296 standard O-ring sizes! 


From Parker you get exactly the right O-ring for 
your specific application. We invite you to prove by 
comparison tests how Parker O-rings seal better and 
last longer. Our engineering service will be glad to 
help you with designing problems. Mail the coupon 
or ask your Parker O-ring distributor for catalog. 


RUBBER PRODUCTS DIVISION 

Section 521-U 

The Parker Appliance Co. 

17325 Euclid Ave., Cleveland 12, Ohio 


] Please send O-ring Catalog No. 5701 


NAME... 


Hydraulic and fluid 
system components 


COMPANY 
ADDRESS 


CITY 
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Milford Rivets 


Made of every metal 

that can be cold-formed 
. in a wide variety of 

finishes and platings. 


TUBULAR èe SPLIT 
CUTLERY * SPECIAL 


FASTENER "MUSTS" 


LOW COST * DESIGN FLEXIBILITY 
AUTOMATIC ASSEMBLY 
You get all three...and more... 


from Milford's five 
manufacturing plants. 


Milford 
Rivet-Setting Machines 


Bench or floor models, 
full or semi-automatic. 
Can be adapted to solve 
nearly every fastening 


and assembly problem. 


WRITE FOR MORE 


TAILED INFORMATION 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT e HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS e NORWALK, CALIF, 


New Parts and Materials continued 


for periods over 1000 hr, Haynes Stel 
lite Div., Union Carbide & Carbon 
Corp., 30 E. 42 St., New York 17 
N. ¥ 


For more information 
Circle 92, inside back cover 


Steel Clip for Clamp 


\ steel clip designed for sliding 
around the bolt of a wiring or hose 
clamp holds tension during arranging 
and while screwing on the nut. The 
clip can be inserted around a clamp 
bolt with an easy motion to fasten or 
release the clamp’s prongs for repeated 
adjustments while arranging wiring 
bundles and lines on jigboards, or 
when fastening hose. The device is 
also fully effective as a washer, thí 
maker stated. Pastushin Industries, 
Inc., 5651 W. Century Blvd., Los 
Angeles 45, Calif 


For more information 
Circle 93, inside back cover 


Variable Voltage 
| Transformer 


A variable transformer that measures 
3% x 3% x 34 in. gives a 0-132 v or 
0-120 x output, both from 120 v in 


(Continued on page 326) 
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NEW! 


* 


Ld 


At Last! A Small White 
that Makes BIG Prints! 


Brings “Inside” Reproduction with- 
in the Means of the Smallest En- 
gineering Firm or Department! 
Now, with your low-cost, versatile 
Model 300, you can make high quality 
prints when you want them —rapidly, 
privately, and in any quantity. You 
can exercise complete control over 
valuable originals at all times. 


Provides Large Companies an 
Economical Way to Supplement 
Main Reproduction Centers! 

With its compact size, big printing 
width, and low cost, the Model 300 
is an ideal helper for your big repro- 
duction machine. Strategically Jocated 
throughout your company, Model 
300s can bring new speed, conven- 
ience, and efficiency to your reproduc- 
tion operations. 


BRUNING 


Best Process! Best Machines! 
Best Selection of Materials! 


Copytlex 


Specialists in Copying Since 1897 


printer 


FULL 30-INCH 
PRINTING WIDTH! 


BRUNING 


Copyhex Moae/ 200/ 


Here it is! The compact, low-cost reproduction machine that 
offers all the versatility and big printing width of a large, ex- 
pensive whiteprinter! 

Just think— you can make sharp, black-on-white prints in 
seconds of a drawing or tracing up to 30 inches wide by any 
length. And anyone can operate the Model 300 after only brief 
instruction. One fingertip control turns the machine on or off 
and regulates its speed. Exposure and development are auto- 
matically synchronized. - 

The new Copyflex Model 300 is ideal for drafting rooms and 
offices because it can be operated anywhere without annoyance 
to personnel in the vicinity. It is clean, quiet, and odorless. No 
exhaust venting, plumbing, or accessory equipment required. It 
needs only a connection with a 115-volt AC outlet for operation. 

If you're pressed by the boom in production for more and 
more engineering prints, the all-new Copyflex Model 300 is your 
answer! Its low initial cost combined with outstanding economy 
and convenience of operation and maintenance make it your 
soundest, low-cost investment of the year. Mail coupon today! 
You'll be glad you did! 


CHARLES BRUNING CO., Dept. 113-0 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on the all-new Copyflex 
Model 300. 


Name o ae 
Company 


Address 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
in Canada: Charles Bruning Co. (Canada) Ltd., TOS Church St., Toronto 1, Ont 


Product 


1 p 
NO ember, 1y5»t 


] nginecring 





Works wonders with 


hydraulic lines 


ul SWIVEL JOINTS 


Give metal lines the flexibility of rubber with the safety 
and service life of steel. And with free swiveling 360 
rotation, Chiksan Swivel Joints eliminate line failure due to 
bend radii and torsion fatigue. 


Investigate Chiksan Swivel Joints for application in your 
plant and on your products. Their modest cost is quickly 
repaid in savings of down-time, replacements and 
maintenance. 


Chiksan Swivel Joints rotate full 360° in 1, 2 and 3 planes 
handling air, hydraulics, fuels, water, oil and other fluids. 


Installed on hydraulic lines of a Salem-Brosius 
forging manipulator, these Chiksan Swivel Joints 
have been in continual service for over 3 years 
with no down-time to date 


CHIKSAN COMPANY — BREA, CALIFORNIA * CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division) Houston 1, Texas * Chiksan Export Company * Chiksan of Canada, Ltd., Edmonton, Alta. 
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TENSILE 
STRENGTH-PSI 


0.50 KOO 1.50 2.00 2.50 3.00 
PERCENTAGE OF ALLOYING ELEMENTS 


BASE IRON — 3.24% TC, 0.67% CC, 1.88% Si, 0.71% Mn, 0.17% P, 0.09% S SECTIOM SIZE — 1.2-in. dia. 


to 1.594, produce proportional much more slowly. It 


Note how additions of moly, up 
of impaire 


improvements in strength. And, with moly, hardness increases less danger 


each 12% Moly adds 7000 psi 
to strength of cast iron... 


Wit 


f 


able, growth-resistan 


* Toughness 
* Strength 
* Uniformity 


CLIMAX MOLYBDENUM E. 


* Economy 
* Respome to | 
‘heat treatment | 





New Parts and Materials. .... continued 


put Maximum output current for 
both models is 1.24 amp. Maximum 


: load rating for the Model PA-1] is 165 
va, for the PA-1L, 150 va. Standard 
(wor Electrical. Products Co., Davton, Ohio 
For more information 
CLUTCHES Circle 94, inside back cover 
LONG LIFE 


because the rolls 
have no localized wear 
points. 


NO JAMMING 
even after long wear. 


ACCURATE 

because of individual 
spring pressure on each 
roll. 


RENEWABLE CAM 
SURFACES for in- 
creased life without 
machining or new parts. 


50 YEARS of satisfactory service proves you can depend on 
Hilliard Over-Running Clutches and Couplings for long service 
on— 
€ DUAL DRIVES for pumps, fans, blowers and boiler stokers. (Many 
installations have a record of over 20 years without repair.) 


TWO SPEED DRIVES for dry cleaning machines, laundry equipment, General Purpose 
n ors, paper processing machines, slitters, forming rolls and "qo E 

Eee i is Time Switch 

automatic machinery. 

RATCHET ACTION for printing press ink rolls, coal feeders, press \ time switch with a multi tripper 

feeds, honing machines, bakery equipment and conveyors. dial for flexibility of time setting is for 


€ BACK STOP SERVICE on textile machines, speed reducers, elevating use wherever many varied schedules 


conveyors and in combination with ratchet feeds. 


€ WRITE TODAY FOR BULLETIN 231 WITH COMPLETE INFORMATION. 


irc required during a. 24-hr. period 
l 


Slots ar placed it each. 1 hr point 
on the dial. Minimum on-time can bi 


is short as 15 min with a minimum 


OTHER HILLIARD CLUTCHES: on-off cycle of 45 min. Voltage for the 


SINGLE REVOLUTION SLIP CLUTCHES for HILLIARD - TWIFLEX new timing device is 120, 240, 480 v 
CLUTCHES for auto- overload protection CENTRIFUGAL COUP 
matic accurate control or constant torque and LING for smooth, easy 
—electrical or mechani- to provide constant ten- starting, of any load 
cal—of intermittent sion and permit speed automatically with over- greased rotor that assures positive. op 
motion, indexing, cy. variation on rewind load protection and eration from 50 F to 150 F. General 
cling and cut-off. stands. ability to accommodate 

Ask for Bulletin 239. Ask for Bulletin 300. shaft misalignment. Ilectric Co., Schenectady 5, N. Y 

Ask for Bulletin. CE-3. 


ind frequency is 60, 50 or 25 cps 


Power source is a 4 w motor with a 


For more information 
Circle 95, inside back cover 


TS 
produc 
esTIGATE THESE rs ade 
TION - INV Nickel Cadmium Battery 


OMA 
ER AUT 
* CONSID Ranging in sizes smaller than a ciga 


l 


rette lighter and from to over 150 
amp-hr capacity, these miniature 
sintered plate storage batteries are 
for use in airborne or portable 
electronic, instrument and communi 


cations equipment. They have useful 


n CANADA: UPTON:* BRADEEN e JAMES, LTD. (Continued on page 331) 
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ZI D M M LAM LLL Ah 
ae eT 


aa 


TYPE FP WIRE BRAIDED 


DEFIES HEAT... FATIGUE 
ABRASION... LEAKAGE 


Penflex is ruggedly built hose with all of the 
flexibility required, plus the toughness and 
durability of metal. No matter how hot the 
material to be conveyed Penflex cannot be 


HEAVY DUTY INTERLOCKED 


1 


cooked like ordinary hose. It stubbornly de- 
fies rough abuse, abrasion and crushing. 
From 1%” I.D. to 24” I.D bronze, gal- 
vanized steel, or stainless steel from an 
air compressor line to a diesel exhaust, 
Penflex makes them all for industry. And 
Penflex '"Flexineering'' —the science of ap- 
plying flexible tubing to fit the particular 
needs of the job to be done— assures the 
right tube in each installation. When you re- 
quire tubing or hose that is tight as a pipe, 
but flexible . . . safe at high temperatures 
LIGHTWEIGHT SQUARELOCKED . . and free from metal fatigue, specify 


Unpacked, cord packed, light asbestos Penflex. 


pecked, heavy asbestos packed Penflex manufactures a complete line of 


four wall interlocked and seamless welded 
corrugated flexible tubing for industry. 
Write for your free copy of the booklet 
"Flexineering At Work." 


Pennsylvania Flexible Metallic Tubing Company, Inc., 
7240 Powers Lane, Phila. 42, Pa. Branch Sales Offices: 
Boston + New York + Chicago * Houston * Cleveland 
Los Angeles and Distributors in Principal Cities 


HEART OF 
INDUSTRYS 
LIFELINES 


METALLIC TUBING 





MUELLER BRASS CO. 


brass and bronze forgings help insure 


dependability and lasting jewel-like 


finish of distinctive Sr 


Smart styling, handsome appearance and durability have 
been neatly combined by the Schlage Lock Company of San 
Francisco in their line of lock designs for residential and com- 
mercial use. Many important parts of these lock sets are brass 
and bronze forgings made by the Mueller Brass Co. The 
beautiful natural color, corrosion resistance, and inherent 
dependability of these forgings make them ideal for this 
purpose. In addition, the high degree of surface smoothness 
makes possible an exceptionally lustrous finish,as well as a 
perfect plating surface when required. Then, too, the use of 
forgings has reduced costs, cut finishing time and greatly re- 


Chal l AGE 7 locks 


duced the number of rejects when compared to the sand 
castings that were formerly used. 


Whether you manufacture decorative hardware where finish 
is of prime importance or rugged assemblies that must stand 
up to bruising everyday punishment, it will pay you to in- 
vestigate Mueller Brass Co. forgings. Strong, long wearing 
brass, bronze or aluminum parts, forged to your exact specifi- 
cations under exacting statistical quality control standards 
can help you reduce costs, improve performance, and give 
you a better looking product. Write for our engineering 
manual (No. H-58565) ... or call in one of our engineers 
to investigate possible forging applications in your products. 


ASTRA design 


MONARCH design 


MERCURY design 


Product Engineering — November, 1956 





METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


x one of our sale 
we were talkir g 
t who manuf: 


or m 


Irwin of 
“600” strips he 
forging presses | 


wl 


Jua 
the '*600"' 


ment is nece 


In our copper tube fabricatir 
lot of automatic equipmer 
tube shapes like 

industry. On one ol 
provision made for replacir 
Maintenance Departme nt 
“600” strips as replaceable 
bender is now a far more 


the long life 
been practica 


While we were 
plant, it brougl 


the exceptionally 


of “600”, 
llv el 
uy eimin 


PANTHEON design 
have been establi 
turer use 

headed ‘Trev I 
When the strip wear 
will not be cratched. 


Mueller Brass Co. Forgings [] 
Engineeri 'g Manual H-58565 
Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys O 
Engineering Manual FM-3000 


Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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You're looking at a roomful of design engineers. Like yourself, 
perhaps, they push themselves to achieve a "let's do it better 
for our customers" result. It's idea-creating work in a challeng- 
ing mental atmosphere. 


They work mostly on special clutch applications . . . been doing 
it for years. When a job poses a new problem they ask them- 
selves: “Can we use one of our standard designs in this assembly 
rather than create a new one?” ... More often than not their 
answer can be yes. 


Secret of this adaptability is the result of pioneering engineer- 
ing experience combined with Formsprag’s basically simple 
design (see cutaway photo below). Imagine how these skilled 
designers can modify components to cover an enormous range 


of applications. The cost is usually only slightly above that of 
a standard model. 


Drawing on their long experience with special application 
problems, Formsprag engineers are able to custom-tailor 
clutches from production line parts. You can rest—and plan 

assured that Formsprag will design, build prototypes and 
volume produce special clutches to your complete satisfaction. 


prag: 
ISprag 

n allows more sprag 

inserted in a smaller 

area than other clutch de 
Result: greater torque Special application Formsprag clutches like these can be 
priced advantageously when the application calls for use of 
Formsprag's vast fund of developmental engineering know- 
how. Let us send you literature that discusses in detail 
Formsprag clutches for standard and special applications 


Over-Running, Indexing and Backstopping Clutches for 


aircraft, automotive, and various industrial applications, 


FORMSPRAG COMPANY 


23607 HOOVER ROAD, VAN DYKE, MICHIGAN 


(A4-118) World's Largest Exclusive Manufacturer of Over-Running Clutches 


precesesrss 


Distributors in principal cities 
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ee ee ee Here’s One-Stop Shopping For All Your 
Molded Plastic Needs... A 


Super Marke 


FOR CUSTOM 


Here at AICO you will find, under one roof, a 
complete one-stop shopping service to pro- 
vide product improvement, quality refinement 
and reduction of costs through the proper 
p. application of molded plastics. Since 1916, 
hampton, Ma AICO has been a major supplier of molded 
plastic components to many of America's 
For more information leading manufacturers. AICO's unequalled 
Circle 96, inside back cover i experience with every type of material and 
all molding methods is ready to work to your 

advantage too. 


I ranging from 
Nickel Cadmium 
leasant St Fast 


Gas and Mercury-Vapor 
Thyratron 


A 30 amp thy 
ratings: filament, 2.5 v; filament cur 
rent, 55 amp; peak inverse and for 
ward 1500 v; anode current, 30 amp 
peak anode current, 160 
current averaging fin 
filament heating tim 


tional Electroni In 


For more information 


Circle 97, inside bock vover | |) THREE VALUABLE AICO SHOPPING GUIDES POINT THE WAY 


To see if you should convert your particular products to plastics, 
send for the 3 AICO Shopping Guides to the profitable use of 
plastics shown below. They're free... No obligation. Mail 
coupon for your copies today. 


AICO FACILITIES BOOKLET: Describes the AICO PLASTICS APPLICATOR: Quickly tells 

equipment needed to provide a complete you which plastic material will be most suit- 

molding service. Serves as a valuable guide able for your product...and how it should 

to selecting a single, fully-equipped molder be molded. 

to do your work, and thus avoid the annoyance REINFORCED PLASTICS BOOKLET: Describes 

and waste of split responsibilities. these amazing new materials... as strong as 
steel, as light as aluminum. Tells all about 
their uses. 

eer 
pf 


aE -— E E E EE E E E E E 


l i 7. 
k o s YA rF- a 
T ic T CYA AMERICAN INSULATOR 
Thermostatic Traps QE LATA IE. 
y" CORPORATION 
: pr 
Of cast semi-steel, cast steel or cast “a r by, New Freedom, Pennsylvania 
} instructio the traps are dí . Me" Send me the AICO PLASTIC SHOPPING GUIDES checked below: 
ronze construcuon, tne traps AICO PLASTICS APPLICATOR AICO FACILITIES BOOKLET 
signed for installations requiring: a A COMPLETE PLASTICS C REINFORCED PLASTICS BOOKLET 
- i ; MOLDING SERVICE includ- 
wide variation between startup and ing engineering, mold 
building, compression, 
: transfer, injection and cold 
ind startups, large amounts of air elim molding plus the molding g 
of Reinforced Fiberglas À Company 


operating load, frequent shutdowns 


ination on startup or during operation 
oo aŘĖĖĖŘŮĖĖŮĖŮŮŮĖĖŮŮĖŮĖĖĖŮŮŮĖŮ 
(Continued on page 334) 


= mn ae me ae oe ær mo ee mo as = = 
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Examine the 
design of your 
products and 


machines . . . 

No doubt you too can save 
time — save materials — 
and increase your profits 
by using 


NATIONAL 


RETAINING RINGS 


There are literally thousands of places where down shafts to make shoulders. Redesign to 
retaining rings will save, ranging from sim- groove smaller shafts and housings and use 
ple applications on tools, toys, small parts these high-grade steel rings. 
and gadgets to complicated heavy duty en- Let our engineers consult with you. Send 
gines, large drill presses, etc., etc. today for folders. 

And in addition to this economy, they Don't pass up this opportunity to increase 


improve your products. It is wasteful to cut profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY . MILWAUKEE 2, WISCONSIN, U. S. A. 


Dt) ty w 9 





By installing the line of Diesel Engines 
that is backed by world-wide sales, 


NT UB HT f 
of your machines 
to the 2. Or by shipping your units 
WORLD 
MARKET 


service and parts outlets. 


without motors—to almost any spot 
on earth, letting your customer install 
one of these diesels (at lower cost to him) 


at destination point! 


ADEN 


Perkins Diesels AFGHANISTAN 


: .[ ALGERIA 
are th 
are in use in the ANGOLA 


following 118 countries ARABIA 
and regions: ARGENTINA 

AUSTRIA 
AUSTRALIA 
AZORES 
BAHAMAS 
BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 
BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNE( 
BRIT. SOMALILAND 
BURMA 
ANADA 


Perkins produced over 4,500,000 
brake horsepower in light, high 


speed diesel engines in 1955, 70 


of this output went into t 
The heavy export units you madame MS RR. 
produce may be the finest of their up to 120 B.H.P 
kind. But unless you can guarantee 
adequate service and parts facilities on 
a world-wide scale for the diesel engines 
that power those units, world markets may be hesitant to buy them. 


KENYA 


That is why F. Perkins Ltd. believe they can help you sell more LEM 
J » J BERIA 


export machinery. Perkins not only make a complete line of high speed, 
light weight diesel engines—they have sales, service and parts 
outlets in 106 countries as well! (See list on this page) 


Also, these versatile engines are available to specifications of your own 
engineering department. Deliveries can be made from Sterling sources to you or 
direct to your overseas branches or distributors. 


Perkins maintain an engineering staff in Toronto, Canada to work with your 
company. Simply phone them. They will fly down to discuss applications with you. 
Prototype installations can be made at Toronto or at your plant. 


Make sure of expert diesel service and availability of engine parts for all your export 
units . . . cut shipping costs and assembly headaches . . . 


call Perkins Toronto Office today. 
: € | j 


F. PERKINS (CANADA) LTD. 
wholly owned subsidiary of 
F. Perkins Ltd., Peterborough, England 


LIBYA 
LUXEMBOURG 
MADAGASCAR 
MADEIRA 
MALAYA 
MALTA 
MAURITIUS 
MEXIC 
MOROCC( 
MOZAMBIQUE 
NEW GUINEA 
NEW 7EALAND 
NICARAGUA 
NIGERIA 
NORTH RH 
NORWAY 
NYASALAN 
PAK 

PALEST 
PANAMA 
PARAGUAY 
PERSIA 


PUERTO R! 
RUMANIA 
SALVADOR 
AUDI ARABIA 
SIERRA LEONE 


TANGANYIKA 
THAILAN 
RAN R 


ELA 
WEST AFRICA 
YUGOSLAVIA 





New Parts and Materials continued 


Made in three series, each trap is fitted 

i with an orifice that operates the entire 
Thħermoid pressure range, from 0 to maximum 
ermol rated pressure, without necessity of ad 


2 í justment. Traps are available for steam 
Friction pressures up to 300 psi and tempera 
tures up to 500 F. Inlet, outlet con 

nections 4 to 2 in. Clark Mfg. Co., 


LJ 
Materials n 1830 E. 38 St., Cleveland 14, Ohio. 


For more information 
Circle 98, inside back cover 


Hydraulic Accumulator 


\ hydraulic accumulator provides a 
positive barrier between two different 
fluids. Of bolted flange construction, 
the only replacement part required is 
the one-piece synthetic rubber seal 

‘hese accumulators are being man 
ufactured in twelve sizes, from 30 to 
2800 cu in., for pressures up to 1500 
psi and most materials. Spee Co., 614 


Do you need brake blocks to stop a 600 horsepower oil 
Vrain St., Denver 4, Colo 


drilling drawworks ...or small friction units to control 
the cycles of an automatic washer? fur aisé Miro 
r or I 
Thermoid is the ideal source for these and many other Cir OF, Malte Su emo 
friction and rubber components. For 75 years Thermoid 
has satisfied the varied and specific requirements of design 
engineers for high quality, long wearing, trouble-free Hose, j| T Desi Ki 

y * " . Pe 3 ^10 
V-Belts, Friction Materials and Molded Rubber Parts. I ug-in Circuit. Design it 
Thermoid multi-plant facilities are big enough to handle [his transistor circuit design kit 
your largest mass production demands... small enough consists of a number of individual 


to make personalized engineering service more than just 


units each of which comprises a basic 
a phrase. 


circuit element, signal source or test 

instrument. The basic kit of fifteen 

individual units permits general cir 

cuit synthesis and testing in the audio 
Thermoid Company range. High frequency. units may lx 
idded to extend the range 


Trenton, New Jersey 
Breadboarding of a circuit is said to 


(Continued on page 336) 
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F. W. Hoelscher (left), K. B. Kruel of St. John's 
Poultry Farms, Inc. Hoelscher designed unique 
feeding system. 


y 


A 
STREAMCOOLED MOTORS 
help feed 129,000 chickens 


RE a M } M 
Vertically-mounted, 2-HP Baldor Motor drives ' 
screw elevator which lifts corn grain from 


4) 
ground level into hopper for storage AC 


N MR 
N 
- 


* 


J 


St. John’s Poultry Farms, Washington, Mo., boasts one 
of the most time and labor saving systems for feeding 
chickens in the world! Six block-and-a-half long broiler 
buildings house 20,000 chickens each. One man maintains 
each building. 
Many Baldor Streamcooled Motors power these auto- 
matic feeding systems. Splash-proof, dust-proof, totally 
enclosed motors keep out powder-like grain that con- 
stantly fills the air. Non-clogging external fans can’t 
cause trouble that might stop entire system. 
These same rugged Baldor Motors—proven in field use 
t for over a third of a century —have also earned an out- 
Hammer mill, powered by a 5-HP Baldor Motor, standing reputation among OEM users. Baldor engineer- 
grinds grain and blows it to weighing bin ing counsel is available— without obligation —to help solve 
and mixer your knotty motor problems. Just contact... 


BALDOR ELECTRIC CO. 


4353 Duncan Avenue $t. Louis 10, Missouri 


Chain belt carries feed in adjustable-height troughs to 
20,000 broilers. Automatic timer increases frequency of 
N delivery as chickens mature. Human hands never touch 
» j grain during entire process. 


Special feed is mixed with ground corn. Ver r* 


tically-mounted, :3-HP Baldor Motor drives 


a T y 
mixer. All motors are single phase TT F Y 


^ 
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NYLOK'S^? 
SEAL 
as they LOCK 


© nvyLoKk® FASTENERS stop weeping 
bolts, dripping oil pans, gasoline, alcohol, 
and air leaks. Won't vibrate loose, shrink, 
dry, or turn brittle. Unaffected by age, or 
sustained temperatures up to 250°F. 


NYLOK's® are easy to take-up or 
back-off. Stay locked at ANY depth . . . need 
not be fully seated. Give smooth torque 

with no damage to threads or seating surfaces. 


THE SECRET a permanent insert of 
tough, resilient nylon with positive 
LOCKING and SEALING properties easily 
adapted to any @ threaded fastener. 


ELIMINATES Costly locking devices and 
double inventory. Saves handling and 
assembly time 


@ WRITE for our NEW brochure. Call for 


quotes 


BUFFALO BOLT CO. 


Division of Buffalo-Eclipse Corporation 
NORTH TONAWANDA, N. Y. 


3 convenient service centers 


WESTERN OFFICE EASTERN OFFICE 


Chicago New York City 
HArrison 7-2179 REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


SELF-LOCKING 
SELF -SEALING 


HOW NYLOK 


@ Resilient nylon pellet (A) sets 
up lateral thrust which wedges 
mating threads smoothly together 
(B). All locking action is on the 
threads. Tight, metal-to-metal 


union positive, leak-proof lock. 


HOW NYLOK 
SEALS 


STANDARD BOLT 


@ Axial force causes load-bear- 
ing faces to meet tightly at (A) 
Fluid is prevented from following 
helical path down to flange, or 
bolt head. Nothing, however, 
prevents fluid entering above non- 
load-bearing faces (B) from 
following helical path (C) to 
clearance hole (D) and seeping out 
at (E) 


NYLOK BOLT 


@ With NYLOK® seal, both load 
and non-load-bearing faces meet 
in tight metal-to-metal union. 
Fluid entering at (A) flows only as 
far as NYLOK pellet (B) which 
provides effective dam to further 


flow ... puts an end to leakage 


NYLOK® 
FASTENERS 


Product Engineering 


New Parts and Materials continued 


be eliminated since the system per 
mits circuits to be set up in 3 to 5 
min by means of color-coded pin tip 
leads and pin jacks connected to all 
circuit elements. Circuit design test 
ing, experimenting, teaching and learn 
ing the “feel” of circuits may all be 
carried out. 

| range of circuit components ar 
included, such as potentiometers, fixed 
resistors, fixed capacitors, inductors 
transformers, speakers, transistor and 
tube sockets, batteries, meters, jun 
tion tie point, and various signal 
sources and test instruments. Instant 
Circuits Div., Alfred W. Barber Lab 
oratories, 32-44 Francis Lewis Blvd 


Flushing 58, N. Y 


For more information 
Circle 100, inside back cover 


Direct-Recording 
Oscillograph 


[his oscillograph records frequen 
cies up to 2,000 cps. ‘The sensitivity of 
its galvanometers is said to be com 
parable to that in photographic-type 
oscillographs, yet the record is in 
stantlv visible, readable and usable 
without further processing of any 
kind. No powder magazines or other 
processing material is required. 

The unit is recommended for uses 
where the measured phenomena need 
to be monitored, or where immediate 


(Continued on page 338) 
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There are GQ) reasons why 


—Diehl can build better motors. For 69 years, successive generations 
of Diehl motor specialists have applied their accumulated know-how 

to solving the power problems of widely divergent types of industries. 
In the smallest shops or the largest plants—all over America— 

Diehl men study the problem along with the customer. Name 

your motor requirements—no matter how “different,” it’s more than 
likely that an almost-similar situation has been recently brought 

to a successful conclusion with Diehl action. Here’s 

where Diehl know-how helps you. The right 

answer and the right motor—at the most reason- 

able cost—can be yours, fast! Designed and 

built for your job. Get all the power and get it 

right—from Diehl. Electrical Division of THE SINGER MANUFACTURING COMPANY 


Finderne Plant, Somerville, N. J 


. e Please send me Bulletin No. 3526 
Yow WU Ww Porfoumauce 
when you design with DIEHL. 
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Precision, Snap- Action 


Panel Mount 
Push Button Switch 


ACTUAL SIZE 


Model "D" ACRO micro - switch 


A compact, easy-to-install unit in conventional 
push button style 


Precision switches come in all shapes and sizes. Here’s 
an important new one by Acro that rounds out the 
line. Its compact dimensions conserve space behind 
the panel. And installation is a cinch since round 
holes are easiest to cut. 

This little switch packs a big wallop! It’s rated at 
12 amps, 125 volts, !$5 hp—Underwriters’ listed. 
Mechanically, there’s up to 3% inch overtravel. Three 
types of terminals are available—screw, solder or 
quick disconnect. 


Write for Data Sheet D-1 


SWITCH DIVISION 


COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


New Parts and Materials continued 


recorded results are necessary or dé 
sirable. As many as six channels at 
iccommodated on a 6 in. chart. Its 
galvanometers deflect a full 6 in. peak 
to-peak. Chart speeds are 0.2, 1, 5 
ind. 25 in. per sec, min. or hr. Th 
instrument accommodates 100 ft of 
record, it can be rapidly loaded in day 
light, and has an indicator that shows 
the amount of unused record 

Designed for 115 v, 60 eps opera 
tion, the oscillograph is 10x14x10 in 
wide. Its operating weight, complete, 
is about 45 lb. Heiland Div., Minne 
apolis-Honeywell Regulator Co., 5200 
E. Evans Ave., Denver 22, Colo 


For more information 
Circle 101, inside back cover 


Working Scale Models 


Clear plastic, working scale models 
of machinery or machine components 
ire now being custom made Clear 
colored plastic is used to emphasiz 
important working parts or design id 
vantages. Other parts are colorless 
[he models can be built to any de 
sired scale. Industrial Planning Co., 
5522 Baltimore Ave., Philadelphia 43, 
Pa 

For more information 
Circle 102, inside back cover 


Lead Holder With 
Self-Cleaning Clutch 


l'his holder possesses a self-cleaning 

clutch which eliminates build-up and 

clogging from graphite particles. It 

has a spring-loaded release mechanism 
l 


erates quickly and easily. The barrel 


which grasps the lead securely and op 


is of anodized aluminum lips ar 


ivailable in red, blue or yellow. Rich 
ird Best Pencil Co., Springfield, N. J 


For more information 
Circle 103, inside back cover 


Molded Coil Kit 


Molded coils arranged in varying 
inductances are placed on printed 
cards and packed in transparent plas 
tic boxes. There are four basic kits 

wering the inductan range from 

15 uh to 1000 uh. National Coil 
Company, Sheridan Wyo 


For more information 
Circle 104, inside back cover 
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in buildings... 
everybody benelits from stainless steel 


the architect specifies long-lasting Stainless 
Steel for its strength, its beauty and its economy 
of maintenance. In heavy use areas and for 
weather-exposed panels and trim, 

nothing stands up or keeps its smooth 

finish like Stainless Steel. 


the builder likes working with Stainless Steel. 
It is easy to install, does not dent, peel or 
discolor and presents no problem on 

matching or replacement. 


the tenants enjoy living or working in 
buildings that are bright, clean and attractive 
because of Stainless Steel. 


Mc LOUTH 
STAINLESS 
STEEL 


For the product you make today and 
the product you plan for tomorrow 
specify McLouth high quality sheet 
and strip Stainless Steel 


EL Mc LOUTH STEEL Co RPORATION DETROIT, MICHIGAN + MANUFACTURERS OF STAINLESS AND CARBON STEELS 





ENGINEERING BULLETIN NEW HAMPSHIRE BALL BEARINGS, INC. 


ON MICRO-BEARINGS ' PETERBOROUGH 1, NEW HAMPSHIRE 
Miniature Instrument Ball Bearings 


Subject: MEASUREMENT OF RADIAL RUNOUT 


ECCENTRICITY A 
OUTER RACEWAY 


INNER RACEWAY 


Measuring eccentricity of bore with respect to inner raceway. 


INNER RING FREE TO MOVE 
IN A VERTICAL DIRECTION 


ransmitted to the 
, thereby influencing the reading 
FIG. 2 Inner raceway is out-of- ( n which tl nner raceway) 
round, although concentric with bore. i oncentric i 
th« maximun 


ndicates the deg! 


of the 
ntities. Her I measurement 


> correctly termed radial runout. 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70-page autho 


solving problems in de- 
signing instruments or 
, small electro-mechani- 
4 cal assemblies. 
It will be sent free 
to engineers, draftsmen 
FIG. 3 Radial Runout is the result of eccentricity in the bearing parts, Principal and purchasing agents. 
factors producing it are eccentricity between bore and raceway of inner ring Write to: New Hamp- 
(left) and between raceway and outer diameter of outer ring (right). Out-of- shire Ball Bearings, Inc., 
round balls offer negligible effect, since effect tends to cancel out as balls roll. Peterborough 1, N.H. 


"EP. 
J » tative publication a great help in 
44 
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CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterbead, see page 352. 


Zinc Coating 
tains 


Broc hure, 


ready 


t pp. Con 


data on mixed 


coating 
for stoppage of rust and rust creepagc 
Sealube Co., Wakefield, Mass 

Circle 105, inside back cover 


Heavy Duty Series—Paralle] Switches, 
Contains diagrams 
12-24 v 
engines having 12 v system. Leece 
Neville Co., Cleveland 3, Ohi 


Circle 106, inside back cover 


Brochure, 2pp. 


and data on switches for 


Lockwashers Con 
steel 
units formed from flat strip stock 
Pioneer Stamped Products Co., P. O. 
Box 185, Brighton Station, Rochester 


10, N. Y. 


Brochure, 4 pp 


tains data on stamped spring 


Circle 107, inside back cover 


Hollow 
chure, 8 pp. 


Stock Bro 
data and 
tables on tolerances, mechanical prop 
erties, and applications of tubing. 
Harvey Aluminum, 19200 S. Western 

Ave., Torrance, Calif 
Circle 108, inside back cover 


Aluminum Bar 
Contains 


Troubles—Bulletin PC 508, 
Cartoons 


Pump 
t pp. 
evolving from rotary, 
steam pumps. 
Harrison, N. ] 

Circle 109, inside back cover 


picture problems 
centrifugal and 


Worthington Corp 


Air and Water-Cooled Compressor 
Troubles—Bulletin PC 509, 4 pp. 
Cartoon sequence pictures a descrip 
tion of compressor problems. Worth 
N. J 


Circle 110, inside back cover 


ington Corp., Harrison, 


Irradiated Polyethylene—Booklet, 12 
pp. Describes moisture and chemical 
resistance, encapsulation ability and 
thermal stability, typical applications 
and techniques of use. General 
Electric Co., Plastics Ave., Pittsfield, 
Mass 

Circle 111, inside back cover 
Tubing System Data—Booklet 4305, 
8 pp. Contains information charts 
and tables to aid in proper selection 


Product Engineering — November, 


of tubing Parker 
17325 Euclid Ave., 
Ohio 


Appliance 
Cleveland 12 


Circle 112, inside back cover 


Conveyor Pulleys—Catalog CP-80, 12 
pp. Contains specifications and prices 
R. & J. Dick Co., Inc, 1 Sade St., 
Passaic, N. J. 


Circle 113, inside back cover 


W heels—Catal 
Contains 


Iruck Casters and 
K40. 68 pp 
and pictures of casters, wheels and 
Bond Foundrv & Ma 
Manheim, Pa 


Circle 114, inside back cover 


information 


ICCCSSOTICS 


chine Co., 


Power Transmission Machinery—Cat 
ilog D56, Contains charts, 
diagrams and 
clutches, pulleys, speed reducers 


Dodge Mfg. Corp., Mishawaka, Ind. 


Circle 115, inside back cover 


328 pp. 


pictures on bearings 


Retaining Rings—Catalog, 11 pp 
Contains data on open type rings for 


shafts measuring 1/25 to 1 in., intei 


nal rings for housings 1 
to 2 1/16 in. 
fit shafts from à to 23 in. Dept 
P 23, Industria] Retaining Ring Co., 
57 Cordier St., Irvington 11, N. J 


Circle 116, inside back cover 


measuring 
and external rings, to 


Repulsion-Induction Motors—Bulletin 
SDA 163 A, 2 pp. Contains data 
on single phase motor produced in 
sizes from 3 to 7-4 hp; 1150 to 175 
rpm; 60-50 cycles. Peerless Electric 
Co., Market St., Warren, Ohio 


Circle 117, inside back cover 


D-c Motors—Bulletin, 6 pp. Contains 
data on 4 through 200 hp motors 
and motor-generator sets up through 
200-kw output. Allis-Chalmers Mfg 
Co., 1002 70 St., Milwaukee, W 


Circle 118, inside back cover 


Polyethylene Pipe—Bulletin CE-57, 


8 pp. Contains data on applications, 
sizes, technical properties, and esti 
mated flow rates for water in various 


(Continued on page 342) 
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hen 
product designs 
for welded steel 


ave twice 
the rigidity... 
three times the 
strength 


et require 

less material 
.cost less 
to fabricate 


WHY 


aren't all your 
products designed 
for welding? 


THE WELDED WAY 
deat 


. To I 
closer align- 
ment and 3 
costs. All-weld- 
ed Automatic Magazine Load 
ing Bar Feed designed t 
withstand impact ot bar anak pees Se 
rotating at high speed. praeuso, N. ) 


Write 
THE LINCOLN ELECTRIC CO. 


Dept. 1318, Cleveland 17, Ohio 


Tbe World's Largest Manufacturer of 
Arc Welding Equipment 





(TEXTE 


— high performance in miniature size : 


Only 156” in diameter... 34” thick, this is an exceptionally smail gage pressure poten- 
tiometer. Its miniature size and compact configuration permits use in ground and airborne 
installations — in control telemetering or remote recording circuits — wherever space is 
at a premium. 

Time proved performance. This is a fully integrated instrument built for high reliability 
under extreme environmental conditions. The dependable Bourns Bourdon tube assembly 
and linkage system provide exceptional shock, vibration and acceleration characteristics 
...linearity and hysteresis are excellent. Units are designed to meet or exceed most 
government specifications for airborne equipment. 

The Bourns Model 304 weighs about 2 ounces. It operates with a high-level AC or DC 
signal. Pressure ranges: from 0-100 to 0-5000 psi. Three Bourdon tube materials are 
available : 

Beryllium copper—the standard construction — for non-corrosive fluids. Measures air, 
Freon, oil, and other common media. 

Stainless steel — permits corrosive fluids such as fuming nitric acid to be applied within 
the tube. 

Ni-Span-C — provides low temperature error for versatility of application. 

Complete data in Bulletin No. 304. 


. ABSOLUTE AND DIFFERENTIAL PRESSURE 





In addition to the Model 304, Bourns manufactures a complete line of high pressure trans- 


ducers in absolute and differentia] ranges, for use with corrosive or non-corrosive fluids 
Request Bulletin No. 70456. 


MODEL 706. ditterential 
pressure type with Beryllium 
copper Bourdon tube 


MODEL 705-absolute 


pressure type for use with 
T clean, non-corrosive media 


MODEL 104 — ditterential 
pressure type with stainless 
steel Bourdon tube 


COPR. BL 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California — Ames, lowa 
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Catalogs and Bulletins continued 


Hard Rubber 
New York 13, 


American 
Worth St., 


pipe 
E55. 
m. X. 


SIZCS 
93 


Circle 119, inside back cover 


Constant Voltage D-c Power Supplies 
Booklet DC 235, 8 pp. Contains 
data for six, standard-design, regulated 
d-c power supplies for intermittent, 
variable, pulse loads, or high-amperage 
loads. Sola Electric Co., 4633 West 

16 St., Chicago 50, Ill. 
Circle 120, inside back cover 


Lithium Compounds-Folder, 38 pp. 
Contains data on chemical and physi 
Mineral Co., 
Philadelphia 


Foote 


Ay Co 


cal properties 
18 W. Chelten 
14, Pa. 


Circle 121, inside back cover 


Precision Balls- Brochure, 4 pp. Con- 
tains information on balls made from 
many materials. Universal Ball Co., 
Willow Grove, Pa. 

Circle 122, inside back cover 


Bul 


Discusses advantages of 


Thermistor Overheat Detectors 
letin, 3 pp. 
thermistor elements for temperature 


detection. Fenwal Inc., Ashland, 


Mass. 


Circle 123, inside back cover 


Dollar Savings through Standards 
Booklet, 40 pp. 
to 
use of standards. 
Assn., Inc., 

York 17, N. ¥ 


Circle 124, inside back cover 


Contains economii 


benefits industry resulting from 
American Standards 


70 E. 45th St, New 


Distribution Systems for Automatic 
Lubricators—Bulletin 4A, 12 pp. Con- 
tains data and diagrams on reservoirs, 
tubing, fittings, junctions and meter- 
units. Bijur Lubricating Corp., 151 
W. Passaic St., Rochelle Park, N. J. 


Circle 125, inside back cover 


Accelerometers 
Bulletins (2), 2 pp, contains data and 
2805 


Potentiometers and 


diagrams. Humphrey inc., 
Canon St., San Diego 6, Calif. 


Circle 126, inside back cover 


Contacts and Rivets—Catalog, 4 pp 
Describes 300 standard electrical con 
tacts. Deringer Metallurgical Corp., 
8131 Monticello Ave., Skokie, I. 


Circle 127, inside back cover 


Bulletin 


Contains 


Motors 
pP. 


GED 2020B, 


information 


16 


on how 


(Continued on page 344) 
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Flame tests prove its fire-snuffing ability 


SHELL 
IRUS 


FLUID 902 


Product Engineering 


Entirely new formula: Shell Irus Fluid 902 is a special formulation 
. . . product of three years' development and field testing. It is suit- 
able for nearly all industrial hydraulic systems, as a direct replacement 
for presently used oils. Here is a fire-resistant hydraulic fluid that 
can be widely used. 


Non-corrosive: Shell Irus Fluid 902 contains no corrosive ingredients. 
It has no harmful effects on seals, fittings or bearings. It does not 
promote rust. 


No major modification necessary ... simply clean present fluid 
thoroughly out of system and replace directly with Shell Irus Fluid 


902. You can use it with complete confidence. Write for test data and 
all information. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


November, 


1956 





Catalogs and Bulletins continued 


From AUTOMOBILES = to choose the correct fhp motor for 


farm, home, and shop jobs. General 


to AIR CONDITIONERS : Electric cA. Schenectady > N. X. 


Circle 128, inside back cover 


Delivery Date Calculator—Dial pr 

duced on heavy-weight varnished 
board determines future delivery date 
Nooter Corp., 1420 S. Second St., 
St. Louis, Mo 


Circle 129, inside back cover 


Speed Reducers Bulletin 98, 4 pp 
Describes reducer with maximum 
power output of 0.1 hp Metron 
Instrument Co., 432 Lincoln St 
Denver 3, Colo 


Circle 130, inside back cover 


Automatic Clutches and Transmis- 
sions—Bulletin 56D1,4 pp. Contains 

ta and diagrams to assist in selec 
tion. Salsbury Corp., 1161 E. Flor- 
n M | Angcle |l, Cali 


Circle 131, inside back cover 


Fool Steel Handbook-Hardbacked 


book, 204 pp. Has chapters on select 


Fabricon Reinforced Plastic Moldings 
ing the proper steel, tool steel prod 


permit GREATER FREEDOM OF DESIGN! ucts, and working tool and high speed 
steels. Allegheny Ludlum Steel Corp 
Take a good look at many of today's smart new automobiles and you'll find that an 2020 Oliver Bldg., Pittsburgh 22, Pa. 
amazing number of parts are now being made of reinforced plastics . . . custom molded Circle 132 inside back cover 
by Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, 
just to name a few. What's more, if you look around, you'll also find that Fabricon lime Controls—Booklet, 20 pp Con 
reinforced plastic moldings are playing an increasingly important role in the design tai f t t d 1 hart 
and manufacture of many other products, too. And for very good reasons! ins information, pictures and chat 
on industrial time controls. Paragon 
Electric Co., Two Rivers, Wis 


[1] Because the premix compounds are scientifically 
Circle 133, inside back cover 


developed and produced by Fabricon to meet the 
specific requirements of each individual application. 


Speed Reducers—Booklet B 6727, 45 
e Because basic materials selected are processed pp. Contains data and charts on hp 
by Fabricon's special laboratory controlled methods ratings, torque ipacity, overhung 
to assure proper distribution of fiber reinforcements load value ind dimensions West- 
throughout each finished molded part. EAE p ! 1 inghouse Electric Corp., P. O. Box 
2099, Pittsburgh 30, Pa 


Circle 134, inside back cover 


© Because the greater uniformity of physical char- Complete facilites forthe development 
acteristics thus obtained permit the use of Fabricon jf new products and processes for you! 


reinforced plastic moldings on countless applications 
generally considered impractical or, indeed, impossible I’ hermistor-Actuated ‘Temperature 
just a few short years ago. And... j Controller-Bulletin MC IEER ++ pp- 
Contains data on an individual unit 

Because ease of molding plus lower tooling costs 
which is plugged into a separate powe1 


supply chassi Fenwal Inc., Ashland, 
M 15 


permit efficient, economical production of intricate, 
complex parts. Parts which require no costly secondary 
or assembly operations . . . which in turn invariably 
permits greater freedom of design! Circle 135, inside back cover 

Want detailed information on Fabricon products and services? Write today! Linear and Angular Micro-Position- 


ing Systems—Bulletin 819, 12 pp 
FABRICON PRODUCTS Contains data on an electronic auto 
matic machine tool control capable 


(f automatically positioning the car 


1721 W. PLEASANT STREET 2m ; 
RIVER ROUGE 18, MICHIGAN riage of a machine tool with a max 


A Division of The EAGLE-PICHER Company 


imum linear error of 0.0001 in. or 


Reinforced Plastic Moldings e Plastic Impregnated and Coated Materials (Continued on page 348) 
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help you design top performance 


DRIP PROOF—1/20 to 3/4 H.P. 


"^ 
gore n info your product eee 


RIGID BASE, OPEN TYPE, PROTECTED CUSHION BASE, OPEN TYPE, TOTALLY ENCLOSED FAN COOLED 
1 to 400 H.P.—A.C., Single or Polyphase PROTECTED—1/20 to 5 H.P. 1 to 100 H.P., A.C., Single or Polyphase 
May be used in place of splash proof... A.C., Single or Polyphase Send for Bulletin 6-1P1 
screens available for rodent protection. Send for Bulletin 6-1P1 
Send for Bulletin 6-1P] 


aei. 


FLANGE BRACKET (NEMA "D") FACE TYPE BRACKET (NEMA "C") EXPLOSION PROOF MOTORS 
Round, short frame— for horizontal With feet for motor-mounted equipment 2 to 100 H.P. 
or vertical operation Send for Bulletin 6-1P1 UL approval Class I, "C" and "D" 
Send for Bulletin 6-1P1 Class Il, "E," "F" and "G" 


Send for Bulletin 6-1P45 


They're Performance-Rated® to guide you in selecting precisely the 
right motor size, speed, torque, mounting and frame characteristics for 
each specific application. Call or write your nearby Century District 
Sales Office or Authorized Distributor. 


iain > MOTORS Mail this coupon for FREE bulletins 


SELECTIVE SPEED DRIVES 


Operate a nda zo of auto- CENTURY ELECTRIC COMPANY 


matic, stepless speed control; respond to 
wide variety of remote control devices 


1806 Pine St., St. Louis 3, Mo. * Offices ond Stock Points in Principal Cities 
To CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Lovls 3, Mo. 
Please send me the following bulletins: 


(fill in numbers here) 


Nome 
GEAR MOTORS—1 to 125 H.P. (parallel) 
V4 to 3 H.P. (right angle or parallel) Company 
A.C. or D.C., Speed to fit your need. 


Send for Bulletin Address 


City 
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THIS MAN 
IS A 
JOINT SPECIALIST 


...he is one of many 
DANA engineers who will 


help design a better product 
for you through the use of Spicer Universal Joints! 


The first successful, mass produced universal joint and Propeller Shafts have been produced for use in 
was introduced by Clarence W. Spicerin 1904. Since — airplanes, ships, railroads, industrial machinery, 
that time, many millions of Spicer Universal Joints automobiles, trucks, buses, tractors and a wide 

range of other power-transmission applications. 


. n à DANA can help you adapt stock Spicer Universal 


Joints to your particular needs. 


S x P 
N DANA can help you by developing specialized 
k ) 

- Spicer Universal Joints to solve any unusual problems. 
DANA can help you with a corps of designers 
and engineers offering unusual power transmission 
knowledge and experience. 


DANA has ten modern plants for efficient production 
in strategic locations. Write for booklet describing 
DANA facilities, and ask us to consult with you 
on power transmission problems. 


DANA CORPORATION * Toledo 1, Ohio 


SPICER PRODUCTS: Transmissions, Universal Joints, Pro- 
peller Shafts, Torque Converters, Axles, Gear Boxes, PowerTake- 
Offs, Power Take-Off Joints, Rail Car Drives, Railway Generator 
Drives, Stampings, Spicer and Auburn Clutches, Parish Frames, 
Spicer Frames, Forgings. Universal Joints also Manufactured in 
Canada by Hayes Steel Products Limited, Merritton, Ontario. 


É ybeuence in Engineering Moldy nA lanufacti ung 





TDA BRAKES 


where you 
have 
equipment 
to control 


RA LUI aM ». 


p 


h N 
o" n M8 N 


NEW TIMKEN’ DLM BRAKE 
offers Versatility... Flexibility... Dependability ! 


The revolutionary DLM brake will serve effectively 
with a variety of equipment. It has already proved its 
value as a control or parking brake, and is used in var- 
ious sizes on trucks, busses, machinery, farm equip- 
ment, cranes, shovels, hoists, golf buggies, lift trucks. 
Highly Efficient! The DLM brake is basically a seif- 
energizing two-shoe brake in which both shoes do the 
same amount of work—give equal forward and re- 
verse torque output, regardless of drum rotation. 


For every industrial, agricultural or automotive 
application where braking is required! 


TIMKEN 
BKAKES 


ROCKWELL SPRING AND AXLE COMPANY 
pan cono "a 


TDA Plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio + New Castle, Pennsylvania 
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Simpler! Only 8 parts, with interchangeable shoes 
and springs. Lubrication is not required. No internal 
adjustment necessary. Enclosed design guards against 
entrance of foreign matter and requires only a mini- 
mum of maintenance. 


Lighter! More Payload Advantages! Improved TVA 
design using lightweight fabricated steel shoes and 
brake supports saves many pounds over heavier, 
more costly brakes. 


Timken-Detroit Brake Division 
Rockwell Spring & Axle Company 
Dept. PE-116, Ashtabula, Ohio 


Please send me further information on your "DLM" 
Brake. 


Name 
Company 
Address 


City 





Catalogs and Bulletins continued 


positioning a rotational mi 

a maximum angular error of 

of arc. Farrand Controls, Inc. 44 
Bronx Blvd., New York 70, N. J 


Circle 136, inside back cover 


Detachable Couplers— Bulletin, 15 pp. 
Contains specifications and diagrams 
on couplers, fittings, adapters and 
connections. Foster Mfg. Co., Inc., 
2850 Gravois, St. Louis 18, Mo 


Circle 137, inside back cover 


Straight Line Thrust Mechanisms 

Bulletin GEA 1614D, 8 pp. Con 

tains data on productivity, benefit 

and describes applications. General 

Electric Co., Schenectady 5, N. J 
Bunting capability and leadership in the Circle 138, inside back cover 
field of Cast Bronze Bearings and parts are 


i i $ Mini: > Electrical C , Cat 
well established and widely recognized. Today linisture Electrical Connectors 


] : alog, 8 pp. Describes standard plug 

Bunting offers an equally comprehensive and ind receptacles as well as push-pull 

responsible service in the field of Sintered miniature connectors and spherical 

Powdered Metal Bearings and parts. orientation (rack and panel) connect 
ors. Deutsch Co., 7000 Avalon Blvd 
Los Angeles 3, Calif 

Bunting’s special knowledge and facilities Otis 000 takin bask seek 

make Sintered Powdered Metal products 

Precision Radial Roller Bearings 

Catalog PR 456 DC, 58 pp. Con 


available in many applications not 


heretofore considered feasible. We can help inis dianas and dui ob suci 


you find the simplest answer to your load ratings and applications. Rollway 
individual problem, be it Cast Bronze Bearing Co., Inc., 541 Seymour St 


Y Syracuse, N. Y. 
Oo ° 
r Sintered Metal Circle 140, inside back cover 


Bolts, Nuts, Screws, Rivets and 

Washers—Catalog, 130 pp. Contains 

: diagrams, information and charts on 

A wide range of stock sizes of assorted metal fasteners Sterling 


Bunting Cast Bronze and Sintered Bolt Co., Chicago 10, Ill 


o s Circle 141, inside back cover 
Powdered Bronze self-lubricating, ] TEXT 


plain and flange bearings, thrust Control and Data Processing Instru- 

bearings and bars are available ments-Bulletin, 31 pp. Contains 

information, pictures on charts. Con 

solidated Electrodynamics Corp., 

where in America. 300 N. Sierra Madre Villa, Pasadena, 
Calif. 


from Bunting distributors every- 


Circle 142, inside back cover 


Write for catalogs. Flexible Plastic Tubing—Bullctin ‘| 
97, 28 pp. Contains applications, 


limitations, physical properties and 
U. S. Stoneware 


* chemical resistances. 
| i rt r "n - — » — 
^ e Circle 143, inside back cover 


Safety Devices for Steam and Hot 
Water-Catalog, 8 pp. Contain 
data and price list on cutoffs, pump 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass ond Bronze Company * Toledo 1, Ohio © Branches in Principal Cities (Continued on page 350) 
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U , 


RELATIVE STRENGTHS 
Lamson o35 CAP SCREWS AND FULL FINISH CAP SCREWS 


b — — — - ————- 


[ | Z7] FuLL FINISH 


Te ke h Ma th Ye % | M oM Us 


y T M 


UTTRT & SESSIONS (P 


1971 West 85™ St. © Cleveland 2, Ohio 
CLEVELAND AND KENT, OHIO + BIRMINGHAM + CHICAGO 
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COMPLETE DESIGN SERVICE! 


Nobody could expect a busy design 
engineer to keep up with all properties of 
all thermoplastics. That's Gering's job 
and we offer highly practical 
advice on thermoplastics for your specific 
application. Also ideas on possible design 
S modifications to cut cost or simplify assembly 
This is only part of Gering's complete engineering and design 
service—all under one roof ...all under one 
responsibility backed by Gering's knowledge resulting 
from over thirty years experience of producing 
high quality plastics. 


COMPLETE PRODUCTION FACILITIES! 


For fast service—backed 
by rigid quality control...come to 
Gering for all your thermoplastic 
extrusions. At your service are 
hundreds of dies...complete custom 
die-making 
modern extruders. Why not send us your blueprint—let 
us bid on your next job. Find out for yourself that 
Gering means top quality plus dependable delivery.. 
possible only by one of the most complete and efficient 
extrusion plants in the world! 


.and a wide range of 


made 


Gering Extrudes 
Polyethylene, Acetate, 
Acrylic, Vinyl, Polystyrene, 
Butyrate; (Tenite I1), 
Ethyl Cellulose, Copolymers 


PRODUCTS, INC. 
Monroe Street, Kenilworth, N. J. 


Product Engineering 
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controllers, relief valves, flow switches. 
McDonnell & Miller, Inc., 3500 N 
Spaulding Ave., Chicago 18, Il. 


Circle 144, inside back cover 


Vane-Actuated Switch—Brochure 
$800-1, 2 pp. Describes and illus 
Minneapolis 


trates control unit. 
Honeywell Regulator Co., Wayne and 
Windrim Ave., Philadelphia 44, Pa 


Circle 145, inside back cover 


Plastic Engineering Materials—Book 
let, 17 pp. Contains data and com- 
parative characteristics chart on Tef 
lon, Zytel, Alathon and Lucite. FE. I. 
DuPont De Nemours & Co., Inc., 
Wilmington 98, Del 

Circle 146, inside back cover 


Temperature Controls—Catalog, 6 pp. 
Contains physical specifications, per 
formance data, and temperature 


l'enwal Inc., Ashland, Mass 
Circle 147, inside back cover 


ranges. 


Full Flow Valves—Bulletin 500, 4 pp. 
Contains data and diagrams on design 


and function. Coppus Engineering 


Worchester 2, Mass 


Circle 148, inside back cover 


Corp., 


Resins—Chart 
gives physical and electrical data on 
Plasti 
Angel 


Formulated Epoxy 


27 resin systems. Furane 
Inc., 4516 Brazil St., Los 
39, Calif. 


Circle 149, inside back cover 


Forgings and Castings—Catalog, 30 
pp. Contains data on smooth ham- 
mered forgings, composite die sections 
ind cast to-shape tool steels. Alle 
gheny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh 22, Pa 
Circle 150, inside back cover 


Metals and Alloys For 


Brochure 1, 3 pp. Lists 121 metals 


Tubing 


and alloys from which the firm pro 
duces its standard and special small 
diameter tubing. 


Superior Tube Co., 


1556 Germantown Ave., Norristown, 


Pa. 


Circle 151, inside back cover 


Rotary Blowers—Brochure, 5 pp. Con- 
tains data and charts. Miehle-Dexter 
Supercharger, 100 4 St., Racine, Wis 


Circle 152, inside back cover 


Pressure Tubing-Bulletin 22, 3 pp 
Describes tubing designed for safe 


(Continued on page 352) 
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THEY'RE 


4-WAY VALVES 

FOR AIR OPERATION 
UP TO 150 PSI 
SIZES: V4", Ys", V2 


as 
K aO 
Cy 
J Hanna Air Cylinder Operated 
By Flo-Line Double Solenoid Valve 


With Flo-Set Speed Control Valves Flo-Line Double Solenoid Valve 


Hanna has designed and built new and unusual features in their Flo-Line Solenoid Valves . . . 
features that result in economy, more versatile operation and safety. Here are some of them: 


@ Bubble Tight Spool positively sealed by “0O” @ Meets JIC Recommendations in all respects 


rings. 


Dust-Tight, Splash-Proof Design to seal out 
dirt and moisture, and assure trouble free 
performance. 


Few Moving Parts for longer valve life. 
Full Pipe Capacity for all internal passages. 


Wide Range of Temperatures and Pressures 
—40° F. to 125° F.; 20 to 150 psi air. 
Options permit air pressure to 250 psi and 
even vacuum! 


Enclosed Solenoid Coils for safe operation. 


AC or DC Service, coils are available for 
most voltages and frequencies. 


when ordered with optional manual over-ride 


Side or Manifold Porting for easy installa- 
tion and convenient piping. 


Choice of Spools permits selection of a 
standard valve for most applications. 


Manual Over-ride, an optional feature, allows 
equipment to be tested before final electrical 
installations are made and provides a means 
of operating the valve in case of electrical 
failure. 


Junction Box for ease in making electrical 
connections. 


€ Modern Clean Cut Appearance 


You'll surely want the complete details given in the new Hanna Flo-Line Catalog 
No. 261. See your classified telephone directory or Thomas' Register for the name 
of your nearest Hanna Representative—or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT © CYLINDERS AND VALVES 
1763 N. Elston Ave., Chicago 22, Illinois 
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Acaloy 
Flanged Case 


» 


Acaloy 
Flangeless Case 


Phenol 
Turret Cose 


Acaloy 
Flush Case 


Acaloy 


Square Flush Cose 


ACCO 


/ IR 


Helicoid Gages 


Helicoid gages 
set new 
standards 
of enduring 
accuracy, 
trouble-free 
service, 

and economy 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy — Longer Life 
Because of advanced design, quality 
control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 
These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 
Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi. 


The Helicoid Movement 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


\ 
») 929-D Connecticut Avenue + Bridgeport 2, Connecticut 


Catalogs and Bulletins continued 


service at pressures up to 100,000 

psi. Superior Tube Co., 1556 Ger 

mantown Ave., Norristown, Pa 
Circle 153, inside back cover 


Flow Controls—Catalog 553, 8 pp 
Contains data and drawings of basic 
hydraulic restrictor and needle valves 
ind adjustable, pressure compensated 
flow regulators. Fluid Controls, Inc., 
1284 North Center St., Mentor, Ohio 


Circle 154, inside back cover 


Wirerope—Catalog, 188 pp. Tables, 
data and specifications on wirerope, 
issemblies and cables. Macwhvte Co., 


Kc nosh l. W 1S. 
Circle 155, inside back cover 


Plastic Tooling—Brochure, 8 pp. Con 
tains data on the applications of plas 
tic tooling for metal-forming and 
plastics-forming and in foundry prac- 
tice. Marblette Corp., 37-31 Thirtieth 
St., Long Island City 1, N. Y 


Circle 156, inside back cover 


Silver-Cadmium Exide Electrical Con- 

tacts- Bulletin, 4 pp. Contains infor 

mation and tables. H. A. Wilson Co., 
55 U. S. Route 22, Union, N. ] 


Circle 157, inside back cover 


Electric Welded Mechanical Steel 
Tubing-Bulletin MST-856, 3 pp. 
Contains data, chart and applications 
f tubing size à in. O.D. to 23 in. O.D. 
Walker Brothers, Conshohocken, Pa 


Circle 158, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


Electronics Facts Handbook-— Booklet, 
20 pp. A collection of selected refer 
ence data useful to people concerned 
with government and industrial re 
search and development activities. 
American Machine & Foundry Co., 
261 Madison Ave., New York 16, 
N. ¥ 


Brass, Bronze and Aluminum Forgings 

Booklet, 32 pp. Contains informa 
tion on design, properties and appli- 
cation. Dept. R, Titan Metal Mfg. 
Co., Bellefonte, Pa 
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This combination of features is 
EXCLUSIVE with... 


EALMASTER 


BALL BEARING UNITS 


...they are 


" IMPORTANT 
‘on TO YOU! 


Write for your 
copy of Bulletin 
454 today! 


The products you design today to meet the demands of 
tomorrow must be carefully engineered right down to the 
smallest component. The product must be geared to the 
demands of an ‘automation minded" world and the competi- 
tion of the years ahead. Production schedules can't be kept 
up when machinery is down for maintenance. No component 
you can build into your products will mean more to its efficient 
performance than the bearing units carrying the load. The ex- 
clusive combination of features found only in SEALMASTER 
self-aligning, pre-lubricated Bearing Units are important to 
your product's continuous performance and acceptance. 


SEALMASTER BEARINGS 


A DIVISION OF STEPHENS-ADAMSON MFG. CO., 9 RIDGEWAY AVE., AURORA, ILLINOIS 
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AND PERIMETER 
DIMPLE 


BALL RETAINER 


ZONE HARDENING 


LABYRINTH SEAL 





(oA good chain ia tike Ñ =ne E 
anne AUR t t aun 
a good wite...if you choose — ETIAIN Ve 


with cane, it will lock 
aften youn comfont and aid 


you in youn wonk ton a 


long time to come A 


T m sem 


> li 
~ 
> ; | 


ZEN 
= E -= " 


~ = 


Ad Libbing by The Editor 


During my years at Lehigh Uni- in which they led. They had risen to 
ind for many vears afterward their position of leadership by virtue 
|i man on the facultv whom (f the fund of knowledge 1 
Bosev" Reit Bos 1 perience they had accumulat 
Prin eton man, came to hig the respect or fear thev commanded 
i 
football í v vears b Some inspirational leaders did much 
came profess VSI cducatior im. Hitler inspire vhole nation 
Beloved by ith faculty 1 bers and plunge much of 1 rid 
| g 
student | | t l 


CHAIRS leader, n who inspired Orator irough ropi fter his return he 


ARE ind possessor tl rar mbinatior 5 ced wl | ught abo 
of good fellowship and dignity H itler, whose guest he had been for 


GOOD CHAIRS had deeply creased features that be several davs erchtesgarten. Hoo 


Sc ily ol 4 1 YOU spoke stern determination. He never I inswer was about like this 
ecientifically planned to aic 


in your work designed to sup- : 
port you comfortably whether ind children to hear. of Europe but none was more brilliant 
] 

you're chewing your pencil or bent It is not surpising that Bosey had a than Hitler After I had been at 
over hard at work engineered tremendous influence over the stu Berchte 
from the quality materials YOU dents. Hi 

Ll i> 
would recommend, with inde- 
pendently adjustable seat, back : : 
and footring to conform to your thrilled many audience \nd man blazed and he looked hard at me, and 


used words that were not fit for ladies met many of the most brilliant men 


rarten for a day or two I got 


g 
oratory was of the “fighting the courage to say to Hitler, 'Peopk 
kind His kind of stories and poeti IV you are crazy.’ Hitler’s eves 


physique and with removable, Lehigh football teams were inspired uid, ‘Mr. Hoover, I know that is said 
replaceable covers in a wide range to outdo themselves and come out f mc, but I assure you that I am not 
of fabrics and colors to match 


YOUR decorating plan 


victorious even with the odds all razy I am a fanatic, a terrible 


against them. And if thev lost, Bose fanatic, but I am not craz Hoove 
would quote Grantland Rice's famou then added, "I am sure that what 


4D-22T with forward-tilt i 
seat din available All words, When the one Great Scor Hitler said of himself is true: and that 


are low-gravity balanced for comes to mark against vour name man will some di: 
safe use on casters if He 
desired 


N? i i 
LIKE MORE INFORMATIO been other great inspir itional leaders leadership wi tally think of leader 
re Chair Co., ! M . Dest. e in mv life, but there has been only ship in the military, political, busin 
oS 
Cram Cmariohte, = tacts on = one Bose or sports field. Actually the world’s 
Please send me coi. on I have often contemplated the parts greatest and most fruitful leadershi 


V n 
Cramer ts and e 1 ! 1 
\ working architec 1 ved bv great leaders in inspiring has been, and always will be, in th 


kemam \ people to outdo themselves, to suffer field of religion. And the second most 


for a cause, to be martyrs. All such fruitful field for k — is educa 


Pictured, Cramer Hi-Model 


writes not won, or lost. but how sorrow and trouble to this 


vou plaved the game." There have Ironically, when we hear the word 


irm 
f leaders have had one thing in common tion. Education and religion together 


i Address MI of them were highly respected fo: ire the greatest builders of good lead 


j imong other things, their knowledge ership. Every person can look back 


— a : : 
i —— ind confidence. They knew the field 


(Continued on page 356) 
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STRAIGHT 
FACTS 

ABOUT 
HOLO-KROME 
SOCKET 
SCREWS 


30 seconds to separate fact from fancy! 


Holo-Krome Socket Screws are far 


tougher than you might think. Their 
sockets easily withstand at least 50% 
more torque than can be exerted by a 
hex key in ordinary hand-tightening. 


Power tool tightening is different. 


Then tightening force depends on the 
torque of the driving tool, strength of 
the bit, and the inherent toughness of 
the socket. H-K sockets are guaran- 
teed to give unfailing performance. 


LA YeadcEP Holo-Krome sockets have sharp hex 
corners, untapered socket walls, sock- 


et depth scientifically proportioned, 
continuous metal fibers reinforcing 
the socket wall. 


Your best insurance against socket screw failure is 
H-K's exclusive forging method. For the toughest in 
socket screws—and hex keys—look to Holo-Krome! 


HOLO-KROMEm 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 


Sold only through authorized Holo-Krome distributors 


eoe 
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beaver 
ball screws 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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mz boll screws 


Deaver 
Drecision 
§ Droducts 


T] INC. 
a CLAWSON, MICH. 


Sans, Souci . .continued 
upon teachers who influenced them 
greatly and put them on the right 
track. 

“King” Dean was a high school 
math teacher. He was very demand- 
ing, strict and a hard marker. The 
students used to say that King Dean 
had such reverence for perfection that 
he never gave a mark of 100 percent. 
But all the students loved him. 

“Thorny” was the secretary of a 
His code was inflex 
ible. A student either made passing 
grades or he was “flunked out.” He 
dominated the faculty but was not 


domineering. He was 


college faculty 


ilwavs exact 
ingly just. No student ever claimed 
that “Thorny” had been unfair to 
him Mam 1 student 
“Thorny” had flunked out, 
sang his praises for 
afterward 


whom 
loudh 
many years 

Chere is always room for more and 
better leadership in every organization 
ind in everv enginecring department 
It is the essential ingredicnt without 
which there can be no progress. The 
ingredients of such leadership must 
develop enthusiasm and self conf 
dence and determination as did Bosey 
Reiter, and yet that leadership must be 
strict and demanding, as was “King” 
Dean, and sternly just as was Thorny 
And there are many more ingredients 
which contribute to inspirational lead 
ership. It is the basis for all progress 
and thereby a yardstick of prosperity 
No business or department organiza 
tion can grow and thrive if its direct 
ing head does not exert inspiring 
lc idership 

If we dig into the past history of 
ilmost anv company we find a lot of 
romance and a lot of drama. One of 
the carly great men of Bethlehem Steel 
was John Fritz whose business learn 
ing began in a blacksmith’s shop and 
ended in the steel works. It was he 
who built the Bethlehem Iron Works 
back in the davs before the Civil War, 
in 1860 to be exact. He was regarded 
the father of the teel industry He 
md Asa Packer, the coal and iron 
“Baron” of Pennsvlvania, were close 
friends. Both of these men had come 
up the hard way, especially John 
Fritz who later helped Asa Packer 
establish the second technical school 
in the United States. Rensselaer 
Polytechnic Institute was the first and 
Lehigh University was the second 


John T'ritz was tremendously inter 


(Continued on page 360) 
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The same 
mechanism 
that controls 
the horizontal 


ATTAT: 


your machine 
tool 


"YF Im i^ B 
JA. "EN 
ERU à 


Aa 


 —— 


The G. & L. and Hypro Div. of 
the Giddings & Lewis Machine 
Tool Co. uses 4 Beaver Ball 
screws (up to 16' long) per 
machine for automatically 
positioning heads and swivel- 
ing the work chuck of their 
numerically controlled skin 
mills —shown here machining 
wing skin for a jet fighter 
aircraft. 

Our engineers are avail- 


_ able to discuss machine design 


problems with you. 
L 


" 

Deaver 
Drecision 
§ Droducts 


INC. 
CLAWSON, MICH. 
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Now available: 
full line of ASCO 4-way 
solenoid valves 


Single Solenoid: operates 
when solenoid is energized; 
returns automatically when 
de-energized. 


(PRESSURE) C2 EXHAUST CI 


power driven in both directions by line pressure 


1 


Now available in ?$" through |” sizes, these valves are positive 
in action. When the solenoid is de-energized, /ine pressure ap- 
plied to the top of the pilot core forces it off the seat, eliminating 
possible sticking caused by residual magnetism. Line pressure 
is applied to Chamber A, moving the piston-disc assembly to 
the left. When the solenoid is energized, Chamber A is ex- 


hausted and /ine pressure drives the piston to the right. 
Dual Solenoid: operates when 


either solenoid is energized; absolutely tight seating — no leakage 


- sod return until er Combination of metal to metal and resilient seating provides 
soleno! is energize ole- 
noids may be energized con- dead tight shut-off — even on air. No grinding, lapping or close 


tinuously or momentarily. adjustments are necessary 


Available in standard, watertight or explosion-proof solenoid 
enclosures, the Bulletin 8344 permits cycling rates to 850 per 
minute — mounted in any position. Design simplicity eliminates 
maintenance problems, 


J.1.C. construction available 

These 4 way valves are available in all sizes to meet J.I.C. 
(Joint Industry Conference) standards. Valves are provided 
with sub-plates, vapor-proof solenoid enclosures, and manual 
overrides, and are electrically inoperative when the cover is 
removed 


New ASCO Condensed Valve Catalog No. 201 is now avail- 
able. Write today for this basic reference on solenoid valves 


Important announcement new ASCO plant now being built 


i 
in Florham Perk, N. J., will double production capacity and greatly 


exter th nge of i rt rct product development and services 


AUTOMATIC TRANSFER SWITCHES 
SOLENOID VALVES ELECTROMAGNETIC CONTROL 


J.1.C. Construction: single and 
dual solenoids, with sub-plate 


rsa ur Automatic Switch Co. 


381 Lakeside Avenue, Orange, N. J. + ORange 2-5300 
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* (or stress, strain, force, torque, other 


mechanical or electrical variables) 


BRUSH INSTRUMENTS RECORD THE FACTS 
YOU NEED AT ONCE 


e You can quickly and easily record 
vibration data, using any commercially 
available vibration pickup, with appro- 
priate Brush amplifiers and oscillographs. 
You can record 1, 2, 4, or 6 channels of 
data simultaneously. 

Brush offers complete recording 
systems; for portable use, or for rack or 
console mounting. An electrically con- 
trolled chart drive permits selection of 
the chart speed best suited to the specific 
measurement—also provides instantane- 
ous switching and remote control. 

Get the facts from your Brush repre- 


sentative. Or write for bulletin to Brush 
Brush’s complete line of portable recording 
systems includes these portable amplifiers, 
and 1, 2, 4, and 6 channel oscillographs Perkins Avenue, Cleveland 14, Ohio. 


Electronics Company, Dept. L-11, 3405 


BRUSH ELECTRONICS COMPANY 


3405 Perkins Avenue, Cleveland 14, Ohio 


CLEVITE | 


C 





CUSTOM-BUILT USE-ABILITY... 
for your motor-driven products 


Exceptional performance and dependability go with useability in Lamb 
Electric Motors because they are: 


(1) "tailored" to the exact requirements 
of an application. 


(2) built of quality materials by precision- 
minded personnel. 
Our company is equipped and organized to custom-manufacture on a 
volume basis; hence high quality and controlled costs go hand-in-hand. 
We would like to discuss these advantages with you for your new and 
redesigned products. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


In Canada: Lamb Electric— Division of 
Sangamo Company Ltd.—Leaside, Ontario 


FRACTIONAL HORSEPOWER MOTO R $ 


ore kr 


lf you are interested 


in any of the motors 
at left write and we 
shall be glad to send 
ful] information 


Swivel-mounted Aircraft de-icing 
portable tool motor. pump motor. 
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Sans, Souci . .continued 


NN 


\\\ ested in Lehigh University and was 


one of the original trustees, serving on 


iy \\ ; 
Jui 40 My | the Board of Trustees from 1866 to 


50 | 1895. He gave to Lehigh University 


» / i / \' 
Compleme nting / M HU the finest engineering materials-test 
wv VO | | ing laboratory of the times. Typical of 


the most sensitive design elus | John Fritz, he himself supervised the 


Yo by | drawing of the plans and during thc 
J EWE 5 NC. building of the testing laboratory 
^ 


\ spent much of his time supervising 


9 
: |. its construction. Indeed, back in 1911 
BEARING | | 12. the E 


OI students would often sce 


old John Fritz sitting on a chair under- 


h umbrella, out in th« 


he Fritz Engineering 


neath a beac 
rain, watching t 
Laboratory building being constructed. 
At the time it was first built the 
Richle tensile testing machine in 
stalled at Lehigh had a capacity of 
800,000 pounds. It was about the big 
gest of its days but was later supcr 
seded in size by machines installed at 
the National Bureau of Standards and 
clsewhere. It is quite fitting that last 
1 big addition was built to th« 
Engineering Laboratory and 


No matter how exacting the conditions, there was installed a 5,000,000 pound 


universal testing machine, the biggest 


td JEWEL BEARINGS of its kind. It is also quite fitting that 


this testing machine, designed and 


ASSEMBLE MORE READILY and built by Baldwin-Lima-Hamilton Cor 
poration, was contributed by Bethle- 
FUNCTION MORE EFFICIENTLY. hem Steel Company in cooperation 
with Lehigh University —G.F.N. 
A variety of settings and mounts, plus a wide range of 
sizes (stock sizes, or to specification), enables these high- 
precision elements to be ideally incorporated. 


In addition, various settings and cushion Colored Finishes 
ing methods silicon rubber, spring, or frictic ` ` 
g " | — oan For Copper 


settings provide maximum protection for , 


Stringen 


bearings subject to severe shock conditions, yet P 


quality control methods, Copper is the only metal (except 


ermit controlled jewel movement, thus ending 
: , 5 E gold) having a rich natural color; all 
other metals are some shade of gray 


Also, natural finishes on copper and 


v LASTING PRECISION copper-base alloys offer an unusual 
PERFORMANCE range of attractive surfaces, either in 


the metal itself or through mechanical 
v LONGER INSTRUMENT r chemical treatment of the surface. 
LIFE \n 8-page special insert in full color 


v VERSATILE in the December issue will discuss and 
ADAPTABILITY illustrate these natural finishes, th« 


effect of allov content and coloring 


SEINE gen 


lost time for tear-down and readjustment exact tolerances and 


design features nsur 
Of particular advantage are the complete = m . 


jewel assemblies, set in screws or bushings, 
which Bird provides in standard sizes or to your 
specifications. These assemblies greatly reduce 
overall cost by eliminating rejects, stopping 
waste, and cutting assembly time. Prove these 
advantages in your own plant. Forward a print 


POG ES o DEIN ys 


to us with specifications we'll provide you 


with testing samples 


— 


For information on Bird Jewels write for 
Bulletin 14 j treatment and mill produced surfaces 


Over 40 years of serving Industry with Quality Jewel Bearings [he article, authored by A. L. Heim, 
sd ee — research engineer of Copper & Brass 
Research Association, will include spe 
cifications for a variety of coloring and 
surface treatment procedures. 
l'vpical examples will be shown in 
natural color with detailed data on 


finishing svstems uscd for cach 
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DONE IT AGAIN! 


On increase for Standard 
^ * Inc., Indianapolis, Indiana. 
Tubing experts from OSTUCO recently recommended 
a Switch to NP-60 Tubing specially processed for 
I machineability for Standard's locknut and lockwasher line 
l used in ball and roller bearing applications. 


uction increase at / Standard components find their way into electric motors, 


machine tools, automotive, aircraft, farm and construction 
Lockwasher, Inc. ; Cope. Other companies, with equally diverse 
I applications, report similar success with NP-60. 
o o If you are machining bearings, washers, collars, or any 
/ 
switching to OSTUCO / circular part, you'll do well to check into the merits 
NP 60 tubing I of OSTUCO's new NP-60 seamless steel tubing. 


/ 
/ GET NP-6O WITH “SINGLE-SOURCE SERVICE.” 


New NP-60 seamless tubing comes to you with OSTUCO'S unique 
"Single-Source Service''—experience and facilities for design 
and development, production and delivery all under one 

roof. Get together with a tubing expert for preliminary planning on 
NP-60's possibilities in your product. Contact your nearest 
sales office or write direct to the factory. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company « SHELBY, OHIO 


I Birthplace of the Seamless Steel Tube Industry in America 
i SALES OFFICES: BIRMINGHAM + CHARLOTTE + CHICAGO (Oak Pork) 
CLEVELAND * DAYTON * DENVER * DETROIT (Ferndale) 
J HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 


NEW YORK * NORTH KANSAS CITY * PHILADELPHIA 


PITTSBURGH * RICHMOND * ROCHESTER * ST. LOUIS 
SEAMLESS AND ELECTRIC RESISTANCE ST. PAUL * SALT LAKE CITY * SEATTLE * TULSA * WICHITA 


WELDED STEEL TUBING—Fabricating and Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broadway, New York 7, New York 
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- Control Components Digest . 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


m © 


LAJ | MINIATURE RESISTOR for 


: MINIATURE EQUIPMENT 


Ward Leonard 3-watt wirewound fills need for 
high-stability, space-saving power resistor 


A 3-watt wirewound with the com- 
pactness of an ordinary %-watt compo- 
sition resistor—that’s what Ward Leon- 
ard's new Type 3X Axiohm resistor gives 
vou! 
` This new resistor now makes it prac- 
tical to specify a wirewound resistor for 
your transistorized, printed-circuit, or 
other miniaturized designs. You get the 
wirewound resistor's drift-free stability, 
low voltage coefficient, and high over- 
load capacity in a tiny package. 

Type 3X Axiohms, like larger Ward 
Leonard Axiohm resistors, are wound 
with special alloy resistance wire on 
tough miniature ceramic cores. Temper- 
ature coefficient of resistance is excep- 
tionally low. 

Resistance wire and axial leads are 
spot-welded to end caps, insuring a 
strong, permanent, low-resistance bond. 

The entire resistor assembly is encased 
in Vitrohm enamel forming a hard, craze- 
less, heat-conducting hermetic seal. 
Leads are tin-dipped for fast soldering. 
No mounting hardware is required. Con- 
servative 3-watt rating is based on 300°C 
rise, 40°C ambient. 

Order these resistors by type number 
(3X) and resistance value (see table at 
right). 


362 


Value* 
(Ohms) 


© 


3 
16 


STOCK VALUES, TYPE 3X 


Current 
(ma) 


1732 
1413 
1226 
1000 
866 
776 
632 
548 
500 
447 
387 
346 
316 
293 
274 
245 
200 
173 
155 
141 
123 
116 
110 
100 
93 


Value 
(Ohms) 


400 
450 
500 
600 
700 
750 
800 
900 
1000 
1100 
1200 
1250 
1500 
1750 
2000 
2250 
2500 
3000 
3500 
4000 
4500 
5000 
6000 
6500 


Current 
(ma) 


* Resistance tolerance -- 5 percent 


720 B&S GAGE WIRE HOT TIN DIPPED 


DIMENSIONS, Type 3X Resistor 
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You can still get 5- and 10-watt 
Ward Leonard miniatures 


Ward Leonard 5- and 10-watt Axi- 
ohms have proved themselves in business 
machines, guided missiles, computers, 
communications equipment, and many 
other electronic and electrical devices. 
They have the same wirewound con- 
struction as the new miniature 3X re- 
sistor—differing only in size and wattage 
rating. 

You'll find complete specification data 
on these larger miniature resistors in 
Ward Leonard's information-packed Cat- 
alog 15. (Complete data on the 3-watt 
unit will be found in Catalog 15, Sup- 
plement B.) 


WARD LEONARD CATALOG 15. Sixty-five pages 
of data help you select the right resistor for 
any job. 


And big ones, too! 


Ward Leonard Vitrohm resistors are 
available in stock sizes up to 200 watts. 
Similar resistors up to 550 watts are 
made on special order. You'll find these 
power resistors in a wide variety of 
mounting styles and types, tapped, un- 
tapped and regular or non-inductive 
wound, described in our big Catalog 15. 
Write for your copy today. 69 


WARD LEONARD 
ELECTRIC COMPANY 
63 SOUTH ST., MOUNT VERNON, N. Y. 


Reole- E norunt Cortiols Since 1892 
RESISTORS - RHEOSTATS » RELAYS - CONTROLS - DIMMERS 
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ABSTRACTS 


Properties of Ti 75A Sheet 


Abstracted from "Mechanical Properties 
of Ti 75A Sheet Titanium at Room and 
Elevated Temperatures" by D. C. Hay 
ward, Royal Aircraft Establishment, Farn 
borough, Hants, England; Ministry of 
Supply, London, W. ¢ 2, Tech. Note 
Met. 210, referenced NACA N-42784 


Mechanical properties in tension and 
compression were determined 
S.W .G 0.064 in 
temperatur 2 
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Flight Safety Aspects 

Of Electrical Design 

Abstracted from “Flight Safety Aspects 
of Electrical Design’, by W. I Funk, 
Convair, Fort Worth, Texas; Electrical 
Engineering, July 1956 

Design lessons learned from accident 
statistics indica | ) ite 
urcraft elect 


wel 
Cll 


1 
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chanica 
ompon 
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Townsend 7uff lites" 


Offer Appliance Manvfacturers 


"i 


Lower Costs and Superior Performance 


Leading appliance manufacturers 
are cutting production costs and 
improving their products by adopt 

ing Townsend Tuff-Tite fasteners. 
The one-piece head and washer con- 
struction of Tuff-Tites eliminates a 
major source of leakage. The addi- 
tional pre-assembled neoprene 
washer not only serves to eliminate 
leakage, but also protects porcelain 
enamel surfaces from scratches and 
mars. Since they are resistant to 
vibration, Tuff-Tites have any 


number of applications in the ap- 
pliance field. 

If you have a fastening problem, 
Townsend specialists will be glad 
to make recommendations as to 
the proper Tuff-Tite to meet your 
needs. If a standard item cannot 
be used, Townsend engineers will 
design a custom-made fastener to 
answer your purpose 

For complete information, write 
to Townsend Company or use the 
coupon below. 


The Fastening Authority 


Townsend 


COMPANY * ESTABLISHED 1816 
NEW BRIGHTON, PENNSYLVANIA 
Sales Offices in Principal Cities 
Cherry Rivet Division + Santa Ana, California 
In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


TOWNSEND COMPANY 


Post Office Box 237D 
New Brighton, Pa 


i 
| Name Title 
found that a stak i 


Company 
(Continued on page 364) 


Please send to me without 
obligation “Tuff-Tite” Bulle- 
tin TL-97. City 


Street 





ge 
Poe C. 


ki a 
cified 
in the finest 
PRODUCT 
FAMILIES! 


Rugged, long-lasting and trou- 
ble-free, Dormeyer Solenoids 
serve vital purpose in many 
famous products. The same 
dependable performance can 
be yours with Dormeyer . . . all 
types : nd sizes of Solenoids 
custom-engineered to your 
requirements. 


Dormeyer also makes a 
complete line of coils and 
transformers. 

e j 
Send b/p or specs for / » tm 
estimate — no obligation. ae Í 
Request free 20-page 
data-packed catalog. ~~ on 


DORMEYER INDUSTRIES 


N CHICAGO AND KENTLAND, INDIANA 


3414 Milwaukee Avenue, Chicago 41, IIl. 
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ind. th« 


electri motor ( illen from th 


pin had 


valve l cmbh 
Present test 
for operation, for example, of a relay 


pecite ition illing 


for perhaps 50,000 cycles under ideal 
laboratory conditions, are not realistic 
A new item should be flight tested 
long before it is ready for production 
Perhaps for certain applications, a mil 
lion cycles of an electric apparatus 
should be called for in snow, rain, 
cold and sun during its operation, in 
stead of in a 70 F room 
Physical characteristics and em 

ronmental limitations of man requir 
that high-altitude, high-speed ultra 


complex aircraft be tailored to th 

man or the crew 
An air crew is surrounded with a 

multitude of gadgets, switches, gages, 


A 


instruments and other equipment 


For example, when a fighter ap 
instrument 
conditions at 450 knots at 2000 ft, 
the pilot calls the tower, 


to switch to a different tower fre 


proaches its base under 
ind 15 dSKCCI 


quency for landing instructions. Fo: 
the pilot to change to another radio 
frequency, he must first take his left 
hand off the throttle, 
upon the stick-normally he would be 


ind place it 


flying the airplane with his right hand. 
He must then turn his head and stop 
With 


the right hand, and with the body 


monitoring flight instrument: 


ind the head turned, he must reach 
for the channel and mode selector on 
the right wall of the airplane. This 
operation takes several seconds—but 
the airplane will strike the ground at 
150 knots in 4 se 

Progress has been made in th 
standardization of control knobs and 
levers. Miniature wheels for landing 
gear controls, miniature airfoil sur 
faces for flap controls, and many other 
items permit the pilot to differentiate 
his controls by feel are in use. 

Lack of standardization of controls 
has also caused many accidents. For 
safety, electric switch panels and warn- 
ing panels should be standardized 
from type to type and from model to 
model, so that the operators will not 
be jeopardized by nonstandard panels. 

Engineering schools should includc 
certain design teaching based on 
limitations of the human operator and 
upon accident analysis Such teaching 


could possibly be included in the 


(Continued on page 368) 
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froodom from 
Coupling 
Mainfonanee 


THOMAS 
DBZ COUPLING 


Inetall Thomae 
Hoxihlo Couplinge 


First cost is only cost when you buy 
Thomas Flexible Couplings. . 
Thomas Flexible Couplings are cor- 
rectly engineered ... have no wearing 
parts . . . need no lubrication . . . elim- 
inate future maintenance costs Even 
more, Thomas all-metal couplings are 
open for inspection while running— 
ending inspection shut-downs! . 

For all practical purposes, properly 
installed and operated within rated con- 
ditions, Thomas Flexible Couplings 
will last forever. 


. because 


NO LUBRICATION... 
NO MAINTENANCE... 
There Are No Wearing Parts 


Under load and misalignment, only 
Thomas Flexible Couplings offer all 
these advantages: 


1. Freedom from backlash -torsional 
rigidity 


Free end float 


Smooth, continuous drive with 
constant rotational velocity 


Visual inspection while operating 


5. Original balance for life 


Write for Engineering Catalog 51A 


THOMAS 


FLEXIBLE COUPLING CO. 


M 
WARREN, PA. 


d 
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WHEN TOUGHNESS COUNTS 
COUNT ON 


Extreme impact strength, excellent resilience and high resistance tc 
moisture and chemical deterioration, These qualities are characteristic of 
the variety and combinations of basic materials which Spaulding makes 
and fabricates to your precise specifications. 


Contact your nearest Spaulding representative when you have an 
application that calls for downright toughness plus other difficult 


physical, chemical or electrical requirements. 


THe PROPERTIES OF SPAULDING MATERIALS INCLUDE 
rat m strength, extremely light weight, durability, chemical inertness, 
qualities, ore resistance, deionizing ability and low less electrical 
P we MAKE AMD FABRICATE 
etsi mn COEUR QUE QI Idolamd pert. 
ARMITE: Thin Insulation (Fish Paper) in sheets, rolls, coils ond fabricated ports. 
SPAULDITE: (Laminated Thermosetting Plastic) in sheets, rods, tubes and fabricated ports. 
SPAULDO: Motor Insulation in sheets, rolls, coil, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets ond fabricated parts. 
_ SPAULDING T BOARD: A superior Transformer Boord in sheets and fabricated parts. 
- MATERIALS HANDLING EQUIPMENT: Factory Trucks, Boxes, Barrels, Trays, ete. 
SPAULDING FABRICATING FACILITIES: Spaulding's fabricating facilities for these products 
are unsurpassed the world over. You can save time and money by letting us do your 
fabrication. We'll be glad fo quale on speci obs without obligation” 
Atlanta 7, Ga., Fort Wayne 6, Ind., 2301 Fairfield Ave. 
1250 South Oxford Rd, NE. Lansing 10, Mich., 2021 South Cedar St. 
Baltimore 18, Md., 123 West 22nd St. Long Island, N. Y., 90-34 Jamaica Ave., 
Berkeley 10, Calif., 2221 Fourth St. Woodhaven 21 
Los Angeles 15, Calif., 
1325 Sen Julian St. 
Milwaukee 8, Wisc., 3329 West Viiet St. 
New York 55, N. Y., 384 East 149th St. 
$t. Louis 5, Mo., 7247 Olive Street Rood 
$t. Louis 17, Mo., 1500 Big Berid Blvd. 
Tonawanda, N. Y., 310 Wheeler Si. 
Westfield, N. J. (Newark Area), 
101 Central Ave. 
Toronto 14, Ont., 
A. A. Andersen & Co., Lid., 
20 Algie Ave. 


ANY, INC, 310 Wheeler Street, Tonawanda, New York - 





Fick the right trretion materials 
ih seconds... 


Jyohns-Manville 


OULD ene 


$9à Weshegen tectery 


It’s in Johns-Manville’s handy 
new Friction Materials Selector 


Wam YOU ENCOUNTER a de- 

sign problem that involves the 

control of motion, you'll find 

this new, ready-reference book 

about Johns-Manville Friction 

Materials a big help. Its sixteen 

pages are loaded with specific 

design data, presented in simpli- 

fied table form, that you'll find conven- 
ient, accurate and easy to use. 

Whether you require a disc, cone, 


band, block or lining—for application 
in wet or dry service, heavy or light 


duty, slow or high speed operation, light 
or heavy pressure—this book will give 
you performance characteristics, avail- 
able sizes and shapes, dimension data 
and tolerances. 


Whatever your problem dealing with 
the control of motion the J-M Friction 
Material specialist backed by un- 
matched J-M Research facilities . . . is 
at your service. Write Johns-Manville, 
Box 14, New York 16, N.Y., for your free 
copy of the Friction Materials Guide— 
FM35A. In Canada, Port Credit, Ont. 


( Jo ohns-Manville /74//0/^5/ FRICTION MATERIALS . 
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Here are the world's finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
"pretty much alike." That just isn’t so, and your Hannifin man would 
like an opportunity to show you why... 
He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 
extra quality workmanship at critical points that pays off in longer life 44 AN 4 E fà 
...accessibility that simplifies their infrequent maintenance. And when he 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 
can often be delivered sooner. 
We think you'll agree that it pays to standardize on Hannifin cylinders. 


COMPLETE CYLINDER FILE | antes 


Write for your copy of this new | 
Hannifin Cylinder File . . . complete, 


easy-to-use, easy-to-order-from 
information on five lines of Hannifin MANNIFIN 

Cylinders. Write Hannifin Corporation, | — 
525 S. Wolf Road, Des Plaines, Ill. 
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Durakool 
Tilt Switches 
are the Life 


of your 
Automatic Controls 


This steel-clad Durakool mer: ury 
tilt switch has unique constructior 
features that deliver years of 
trouble-free performance on the 
most difficult as ignments you can 
find. Operating under sealed-in, 
pressurized hydrogen qa t take 

ws, fast cycling 

Je. 7 size: to 65 )mperes 
far Rull c 


Y 
tor Dullefi 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 
ELKHART. INDIANA. U.S.A.---700 WESTON RD.. TORONTO 9, CANADA 


ALL- STEEL 


Durakool 5", 


CDIUNGiZSSIHINGMM.. ..... 


r 


Set Seren 
Catalog 21 


FREE 


T Brings you up to date on latest de- 
Eo velopments in all types of Set Screws, 
m including Hopper-Fed for Automation. 


You'll find this new, comprehensive Setko Catalog 
an invaluable reference manual in solving tough, 
puzzling Set Screw problems. Lists all standard set 
screws...plus many special types designed for 
unusual conditions of vibration; close precision 
setting; resistance to tampering, chemicals or heat; 
extra holding power; etc. Describes many specific 
ways in which Setko Set Screws cut costs and 
improve product quality 


Partial Contents of New Setko Catalog 21: 


Hopper.Fed Headless Set Self-Locking Offset 
Screws, with New Auto * Point-Lok, Flush-Lok, 
mated Feed System Spred-Lok ® 

Self-Tapping Set Screws * Isothermal Heat-Treated 
and Fasteners Set Screws 

Standard Hexagon Socket Stainless Steel Set Screws 

Zip-Grip Self-Locking ® Cap Screws, Pipe Plugs 

Nu-Cup Set Screws ® * Indicates Setho Set Screw Firsts”! 


et send for FREE catalog 21 today! 


Fill in and mail 
creo coupon at right for 
FREE Catalog 2! 
& MIfg. Co. 
153 Main St., Bartlett, ill. (Chicago Suburb) 
We Specialize in Solving Puzzling Set Screw Problems 


ss3yaady 
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Abstracts continued 


machine-d 


Good di E \ \ 

Il. Mor ention to detail me- 
chanical design of el ic component 
ind control 
2. A more reali environmental 
testing policy for all aircraft electri 
ind electronic equipment 

3. Considering the maintenance 

vironment in the design of al 

ric components and systems 

+. Thorough education in limita 


tions of the human « perator 


:oh.Serenath. Stee 
High-Strength, € teel, 
Cellular-Core Sandwich 
Plates 
Abstracted from “A Study of the Ef 
ficiency of High-Strength, Steel, Cellular- 
Core Sandwich Plates in Compression,” 
by Aldie E. Johnson, Jr. and Joseph W 
Semonian, Langley Aeronautical Lab., 
Langley Field, Va., National Advisory 
Committee for Aeronautics Technical 
Note 3751, Sept. 1956 
Structural efficiency curves are pre- 
sented for high strength, stainless 
steel, cellular-core sandwich plates of 
various proportions subjected to com 

ve end loads for temperatures of 
ind 600 F. Optimum proportions 
h plates for any value of 
ympressive loading intensity can 
determined from the curves. The 
sandwich plates ot 

ons is compared 

of solid plates of 

ind aluminum and 


the two t mpera 


f optimum «d 
se of the minimum 
ind density necessary 
ipproximately the vield 
heets at the design 

index 
material 


complet 


g intensit\ 
sandwich 
plates of efficient design is small and 
consequently the weight of the core 
material is only a small percentage of 
the weight of the sandwich plate 
Che compre ve efficiency of a steel 
indwich plate first increases with de 
but as the core 
w about 2 pci 


f the facing material, the 


(Continued on page 372) 
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ANOTHER NEW 

HOUGHTON 
DEVELOPMENT 7 
IN PACKING DESIGN 


HOMOGENEOUS 
RUBBER 


FABRICATED 
RUBBER - 


STANDARD STACK HEIGHT 


Good news for the designer! This new packing 
development standardizes the stack height of 
all Houghton “V” packings. Simply deter- 
mine the number of packings needed in the 
gland (according to your pressure require- 
ments) . . . then allow for the specified dimen- 
sion in your drawing. Whether you use homo- 
geneous rubber, fabricated rubber or leather 
"V's" .. . they'll fit! 

You can forget ‘special’ dimensions set 
up by various packing manufacturers for par- 
ticular types of packings. Standardize on stack 


«++ product of 


November, 1956 


for “V” Packings 


height with packings from Houghton and 
you'll save time and money from the drawing 
board on! 

The leadership in hydraulic know-how is 
typical of Houghton, which supplies all types 
of hydraulic and pneumatic packings, as well 
as a complete line of hydraulic oils and fluids. 

Standardize on Houghton. You'll get the 
newest first—and the best always. Call your 
Houghton Man and let him explain Houghton’s 
Hydraulic Service. E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 


369 





Announcing a CUSTOMIZED 


SUBMERSIBLE MOTOR 


e that fits in a small-diameter casing 
e that gives you high output 


e that runs in water, oil or other fluids 


Look at typical features of a J&H Underwater Motor 


1 Rotary Seal — Ceramic and graphitar faces, 
carefully lapped to insure against entry of 
water and contaminants. 

2 Encapsulated Windings—A special J&H 
epoxy compound is used for “potting.” Epoxy 
has exceptional heat conductivity and does 
not buckle or swell under many abnormal 
conditions. *Potting" prevents winding fail- 
ure, even if water enters motor. In fact, motor 
will operate as water-filled unit. 

S Corrosion-resistant I :poxy Paint Finish. 

4 Segmented Tilting-shoe Self-aligning Thrust 
Assembly— Ample reserve thrust carrying 
capacity is provided. Faces accurately lapped 
for long wear. 

B Oil-filled Motor — A large reservoir of oil 
provides additional dielectric strength, in- 
sures longer seal and bearing life, protection 
against corrosion. 


G Controlled Pressure System—Diaphragm and 
spring assembly insures an internal pressure 
sufficient to prevent infiltration by external 
contaminants, which could occur with normal 
seal wear. 


@ L/D Ratio To Suit—Length/diameter ratio 
can be varied to fit casing, tank, pipeline or 
other designated location, 


Whether you're pumping water, crude oil, gasoline 
or other fluids, your motor need can be met quickly 
by Jack & Heintz! 

Retaining the size flexibility and long service life features of the 
underwater motors, J&H designers have already developed modifica- 
tions for operation in crude oil, gasoline and other fluids. Customizing 
any of the proved basic designs to meet your specific needs is only 
a matter of defining your service and dimensional requirements. 


SEND FOR DATA TODAY 


Confer with J&H motor specialists or write for 


27720 


folder which gives rating and performance 
data: Jack & Heintz, Inc., 17627 Broadway, 
Cleveland 1, Ohio. 
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C/1966 by Jack & Heintz, Inc. 


Back & HEINTZ CUSTOMIZED ELECTRIC MOTORS 
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New Fair Lawn Facilities 


Expand SANDVIK Service 


In bé 


.J 


Pa d EM «i 
EDGE FILING 


SANDVIK STEEL, INC. 


1702 Nevins Road, Fair Lawn, New Jersey 
Tel. Fair Lawn 4-6200 —In N. Y. C.: Algonquin 5-2200 


Warehouses: Fair Lawn, N. J 
Branch Offices: Chicago Detroit 
SANDVIK CANADIAN LTD., P.O. Drawer 1330, Sta. O., Montreal 9, P.Q. 
SANDSTEEL SPRING DIV., Fair Lawn, N. J 
SANDVIK COROMANT DIV., Fair Lawn, N. J 
Works: Sandviken, Sweden 


* Cleveland * Los Angeles 


* Cleveland * * Los Angeles 


* Industrial Springs 
* Carbide Tools 


* Hellefors, Sweden 


Product Engineering — November, 1956 


C 


ustom-Tailoring" 


QUALITY 
SPRING 
STEELS 


— 


a tw 
"| » 


J v 


QUALITY CONTROL 


i 


You can get Sandvik cold rolled 
specialty strip steels: 
* In special analyses for specific 
applications. 
Precision-rolled in thicknesses to 
fit your requirements. 
In straight carbon and alloy 
grades. 
Annealed, unannealed or hard- 
ened and tempered 
Polished bright, yellow or blue. 
With square, round or dressed 
edges. 
Wide range of sizes in stock — or 
slit to your specifications. 


isk your nearest Sandvik office for 
further information or technical 
assistance. 


Main Office and Plant 


Fair Lawn, New Jersey 





Abstracts . continued 


hear stiffness of the core becom m 
important factor and finally results in 
a decrease in efficiency at higher 
values of loading. At low loading in 
tensities, there is little gain in effici 
ency by reducing the core density 
below approximately 2 per cent of 
that of the facing material. At high 
loading intensities, core densities ap 
proximately 5 per cent of that of th 
facing material are indicated to be ix 
optimum 

At room temperature, steel sand- 
wich plates can be built which ar 
more efficient that solid plates of ti 


tanium allov over the entire loading 


range considered and which are more 
efficient than solid plates of aluminum 


llov over the lower part of the k 


€ — At 600 I 


; 1 
ng range ind tn 


entire loading range considered, steel 
sandwich plates are more efficient than 
olid plates of titanium alloy. Fi 
low values of loading intensity, th 


efficiency of steel sandwich plat: t 
i temperature of 600 F is greater than 
the efhicien v of olid plates ot thc 


ACME for help on your 


Hose Products iluminum or titanium alloys at 80 F. 
: for HOSE PROBLEMS For efficiently. designed sandwich 
Acid plates, the changes in weight associ 
Air 

Brewers 

Beverage 

Creamery 

Dust & Air Duct Your ACME man has a bag full of ideas on 
Fuel Oil how to cut costs, improve the product, add High Temperature 
Garden sales appeal with ACME RUBBER HOSE. Bearing Operation 


Gasoline He has behind him 53 years of ACME re- 
Paint & Solvent | i i diced i Abstracted from “High-Temperature 
Rock Wool search, engineering an evelopment in Bearing Operation in the Absence of 


all types of hose. Put this know-how to Liquid Lubricants" by S. S. Sorem & 
Sand Blast A. G. Cattaneo, Shell Development Co., 
Spray Emeryville 8, Calif.; Lubrication Engi- 
Steam 


return for your hose dollar. neering, July-Aug. 1956. 
Steam Iron 


Suction 
Swimming Pools P UT T H E J O E have maximum temperature limits be 
Tubing, vond which their performance char 

Cloth Inserted icteristics begin to deteriorate rapidh 
Vacuum UP TO | by processes such as evaporation, 
Waste Disposal ms v. thermal decomposition and oxidation 
Water Engineering ipplications exist, how 
Welding ever, which demand bearing opera 


tion at temperatures considerably in 


ated with a change in temperature are 
closely related to the change in mate 
rial yield stress with temperature. 


work on your problems and get the top 


Present-day liquid lubricants, used in 


high-speed anti-friction bearings, all 


excess of the limits allowed by any 
present or immediately foreseeabk 
iquid lubricant 

[his report discusses mechanisms 
of failures in attempts to operat 


HOSE SPECIALISTS | 206:ize ball bearings at a speed o! 


10,000 rpm and temperatures up to 


ACME RUBBER MANUFACTURING CO. 600 F without lubrication. By con 
505 LEVER STREET TRENTON, N. J. trol of the environmental conditions 


(Continued on page 374) 
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Veg Wow! f ^ A 
"Cu. e 
AMP's SHIELDED PATCHCORD PROGRAMMING SYSTEM is especially designed for programming on 


Analog Computers, Telemetering, Test Equipment, and all types of sensitive low level circuits. 


NEW 

DESIGN 
FEATURES 
INCLUDE: 


@ Fully insulated as 
well as shielded 
removable frontboard 
and fixed rearboard; 


© “Post Patching”, without 
shorting as required in Analog 
Computers and Telemetering; 


€ Custom Color-Coded circuit legend provided 
by a cellular type construction that permits 
individual hole identification; 


| 
| 


€ Elimination of signal leakage between circuits; 


€ Shielded Patchcords, with shield terminated 
by a contact ferrule, which connects to ground 
when Patchcord tip is inserted. 


ei Ae 0r egre pde Be 


Complete information is available 
The illustration shows how Berkeley Division on this New Shielded Patchcord 
of Beckman Instruments, Inc, is using AMP's ) 
new Patchcord System in its new EASE* 
1200 Analog Computer. 


Programming System on request. 


“Trade Mark, Berkeley Division of 


Beckman Instruments, Inc. v e 
c - SSO FPR an RC lo coe Rm cio us EC oor so Ia Cw cc 


Wholly owned Subsidiaries 
AM P | NC O RP O RA TED l AMP of Canada, Ltd., Toronto 
AMP-Holland N. V., 's-Hertogenbosch, Holland 
d i Aircraft-Marine Products (G.B.) Ltd., London, England 
Harrisburg, Pennsylvania Societe AMP de France, Courbevoie, Seine, France 
Japanese Distributor 
Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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Put these ASSEMBLY ADVANTAGES 
to work for yov... 


PresToLe FLAT Nuts 


eliminate slow, complicated and costly as- 
sembly operations in a multitude of industrial 
applications. They provide greater holding 
power—eliminate special tools, threaded 
nuts, lock washers—cut assembly steps— 
save valuable production time 


Engineered and designed with the famous 
360° grip Prestole impression, Flat Nuts are 
available in a variety of standard types for 
immediate delivery to your plant production 
schedule. In addition, they can be designed 
and produced in many special sizes and 
shapes to meet specific requirements and 
applications 


In either case, they maintain their ability to 
meet severe torque and tensile requirements 
and distribute the fastening load over a 
larger area through Prestole’s greater bearing 
surface. In thousands of applications, Pres- 
tole Flat Nuts continue to function long 
after other fastening methods have failed 
Fastening problems of all types are being 
solved daily by Prestole’s engineers and tech- 
nicians. Consult your nearby representative 
or write direct to the factory for engineering 


assistance and service based on years of 


"know-how" in the fastenings industry. 


1215 MIAMI STREET 
PRESTOLE OF CANADA 


TOLEDO 5, OHIO 
OAKVILLE, ONTARIO 


SEND ENGINEERING APPLICATION DATA... 


-Zone State 


FOR: 
Application 


Abstracts continued 


of the bearing, certain of these failure 
mechanisms can be minimized, thus, 
extending the operating life of dry 
bearings from a matter of seconds to 
several hours 

The entire bearing housing in the 
test equipment is essentially a free 
floating unit to permit self-alignment. 
Its weight is carried by the bearings 
and it is restrained from rotating by 
springs which also may be used to 
apply additional radial load. Stops 
prevent the housing from rotating 
more than a few degrees in case of 
jamming of the bearing. 

For dry experiments the normal 
lubricant drain was closed and forced 
ventilation was supplied by continu- 
ous introduction of a metered quan- 
tity of the desired atmosphere through 
the lubricant supply jet. Excess 
blanketing gas escaped through the 
clearance space between the drive 
shaft and the housing. Test tem 
peratures were measured by a thermo 
couple pressed against the outer 
bearing race through the unit's well. 
Elevated temperatures were maintain 
ed by eight cartridge heaters in the 
outer housing. 

Ball and roller bearings were oper 
ated successfully in the tests at tem 
peratures beyond the limits imposed 
by conventional lubricants used in 
the presence of air. The following 
conclusions have been verified: 

1. When ball bearings are operated 
at high temperatures, metal oxidation 
and oxide-induced abrasion are the 
major causes of bearing wear 
2. A blanket of reducing atmos- 
phere will eliminate bearing oxidation 
and minimize abrasion. A mixture 
of air and hydro-carbon vapor pro- 
vides a suitable reducing atmosphere. 

3. In the absence of bearing 
oxidation and oxidation-induced abra 
sion, cage scuffing becomes the limit- 
ing factor in the life of dry-running 
bearings. 

4. Conventional extreme-pressure 
elements such as sulfur can increase 
the scuffing resistance of dry-running 
bearings. These may be applied by 
bearing pre-treatment, or as a vol- 
atile compound in the reducing-atmo- 
sphere blanket surrounding the oper- 
ating bearing. It is preferable to 
use a combination of pretreatment 
and operation with a small concentra 
tion of the extreme-pressure element 
in the reducing atmosphere. 
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anew STEAM valve 
with all the Rockwood 


Ball Valve advantages! 


The new Rockwood Bronze Ball 
Valve for use with steam offers you 
many unusual benefits. 

It Handles up to 125 Pounds of 
Steam per square inch and 350°F, 
with ease. 

It’s Leakproof even after con- 
tinued use Rockwood Steam Ball 
Valves stay dry. 


ROCKWOOD 


FULL, R 
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It Opens and Closes Quickly — only 
a quarter turn is needed to open or 
close Rockwood Ball Valves. 
It Has Longer Wear-Resistance 
chrome-plated bronze ball with- 
stands abrasion, scratching and 
pitting. 

Rockwood’s new Ball Valve for 
use with steam comes in pipe sizes 


BALL VALVES 


FLOW 


from *%” up to 2". Send coupon for 


full information and data. Distribu- 
tors in all principal industrial areas. 


ROCKWOOD SPRINKLER COMPANY 
1306 Harlow Street 


Worcester 5, Mass. 
Send me illustrated folder on 


Rockwood's new Ball Valve for use 
with steam. 


Company 


City Zone 


State 





NEW 
BOOKS 


HILCO 


Oil Maintenance Equipment 


Principles of 
Computer Simulation 


PB 121200, Special Devices Center, 
Office of Naval Research. 84 x 11 in., 
158 pp. Available from U.S. Dept. 
of Commerce, Washington 25, D. C. 
$3. 

l'his book is a basic reference cover- 
ing operation and maintenance com- 
mon to all analog-computer simulators. 
Part I of the two-part book covers 
general principles of analog com 


puters. Part II describes individual 
OIL RECLAIMER 


For continuous oil purifica 


tion in range of 2-100 gph 


Removes all solids, acids 


and volatile contaminants 


PURIFIER-RE-REFINER 


For all purification in 
ba!ches of from 6 to 100 
gallons. Removes all sol 
ids, acids and volatile 
contaminants 


FILTER 


Furnished in capacities 
from 0.1 to 750 gpm. Var 
ious cartridges available 
for mineral and inhibited 
detergent oils 


HILCO purification means complete 


oil purification . . . 


Whenever oil is used it becomes contami 
nated and must be discarded or conditioned 


for further use. There is a HILCO to do 


components used in servo-mechanism 
ind computer systems, and procedures 
in general maintenance. Most ex 
amples refer to the navy's operational 
flight trainers, although principles 
demonstrated are applicable to other 
simulators and analog computers. 

A project of the Special Devices 
Center, Office of Naval Research, it 
is intended to bridge the gap between 
the better-understood synthetic 
trainer, such as the basic Link flight 


this job for you. You can recover large 
HIGH CAPACITY RECLAIMER 


Combines filtration for removal of 


simulator, and increasingly complex 


quantities of oil at low cost. HILCO units modern trainers. Digital computers 


solids and sludge with vacuum va are available for continuous or batch oper- 


are covered briefly in the appendix 
with descriptions of arithmetic proc- 
esses and a simplified outline of the 
binary system. 


porization for removal of solids, ation. 
acids, water, solvents, fuel dilution. 
Furnished in standard or custom 
built models to 600 gph, 
NOTAE 


e Diese Engines 


"mr icks 


e Steam Engines 
"TN NT Compressor 


tors T Pumps 


"In 


P è Vacu 
Gaso!ine Engines 


e Transformers Symposium on 
res Atmospheric Corrosion of 
Non-Ferrous Metals 


~- ngines 
o Gas É 3 e Circu 


e Autom« biles e Wire Drawing 
è Buses Machine 
VULT T n i : 

aL A e Hydraulic Eq th ASTM Technical Publication No. 
N ills it "o 

e Metal Rolling 175. Paperbound, 9 x 6 in., 158 pp. 

Published by American Society for 

Testing Materials, 1916 Race St., 


Philadelphia 3, Pa. $2.75. 


Systems 


om ives 
e@ Locomotive v Making Machinery 


è Pape 


THERE'S A HILCO TO DO THIS JOB FOR YOU 


e CONSULTING ENGINEERS o 


WRITE TODAY! cor rue NEW HILCO 


CATALOG FOR COMPLETE INFORMATION 
AT NO OBLIGATION... 


This symposium presents the re- 
sults of a long-range test program 
begun 27 years ago by ASTM Com- 
mittee B-3 on Corrosion of Non-Fer- 
rous Metals and Alloys. In addition to 
the committee’s report of the data, 
there are nine papers analyzing various 
phases of the program. Metals and 
198 W. FOURTH STREET B ELMIRA, NEW YORK alloys studied include aluminum, 
IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal copper, lead, magnesium, nickel, tin 


(Continued on page 378) 
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Two Outstanding CLARK CONTROLS 
_ for “Cushioned” Motor Startin 


CLARK Increment Starters for Part-winding ao 
Motors and CLARK Reduced Voltage, Primary- LU UN 


T UN 
resistor Type Starters are ideal for providing dodo 
“cushioned” acceleration where requirements of the 
mechanical or electrical system indicate reduced 
torque-and-current starting. Both types offer the 
advantage of smoother acceleration and power appli- 
cation since the motor is not disconnected—eliminating 
mechanical and electrical shocks on the second step 
of acceleration. Both are available in sizes 1 through 
7, with sizes 4 and smaller using the famous Clark 
Type "CY" starters which are setting new standards 
for dependability, low maintenance, and long life. 

Compact enclosures feature “safe-edge” design and 
generous wiring space. Clark Bulletin 6090 Increment Type 


Starter for Part-Winding Motors. 
Integral Hinged Cover not shown. 


CLARK INCREMENT STARTERS 
FOR PART-WINDING MOTORS 


Where part-winding motors can be used, this starter 
offers definite economical advantages. Because it has 
no resistors and uses smaller size contactors, a single 
compact enclosure reduces space requirements, and 
the initial cost is low compared to other types. 


CLARK PRIMARY-RESISTOR TYPE 
REDUCED VOLTAGE STARTERS 
This starter is applicable where higher starting torque 
is required. It offers greater flexibility of starting 
requirements and can be used on any squirrel-cage 
motor. It features the CLARK Edgewound non- 
breakable resistors—contactors and resistors are 
mounted in isolated compartments—where both are 

readily accessible. 
For complete information on Clark Controls 


for “Cushioned” Starting, contact your 
nearest Clark sales office or write us direct. 


Clark Bulletin 6080 Reduced Volt- 
age Starter—Primary Resistor Type. 
Integral Hinged Cover not shown. 


Jhe CLARK E CONTROLLER 


Engineered Electrical Control dih 1146 East 152nd Street ^ Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED * MAIN OFFICES AND PLANT, TORONTO 
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SURFACE OF STRUCTURE is lightly sanded. Strain 
gage is fastened in place and lead wires are soldered 
to gage. Gage is now ready for application of sealant. 


STRAIN GAGES 


PROTECTIVE COATING of “Thiokol” Liquid Polymer/ 
epoxy compound is applied with spatula. Compound 
cures at room temperature in a few hours ., . forms 
tough, moisture-proof seal. 


WATERPROOFED 


WITH “THIOKOL” LIQUID POLYMER 


Liquid Polymer/epoxy compounds safeguard gage accuracy 


Delicate strain gages used to test the struc- 
tural responses of jet and missile airframes 
are extremely vulnerable to moisture. Even 
an overnight dew on their sensitive wires 
necessitates complete drying and recali- 
bration causing several hundred manhours 
delay. In hydrostatic tests, this water con- 
tamination problem has been a major 
obstacle to testing efficiency. 


Moisture Problem Solved. For years en- 
gineers have searched for a suitable coat- 
ing to seal strain gages against moisture. 
Today this problem has been solved by a 
new elastomeric alloy combining “Thio- 
kol” Liquid Polymer with an epoxy resin. 
Produced commercially by the Epoxylite 
Corporation under the trade name 
“Epoxylite 222”, this new compound 
can be applied swiftly and easily with a 
simple spatula. It cures rapidly permitting 


New elastomeric alloys provide: 


Quick, easy application 
Room temperature cures 
Excellent adhesive properties 
Good electrical properties 
Outstanding resiliency 


testing to proceed within a few hours. At 
no time during the process is heat appli- 
cation required. 


Unaffected by water, the new coating com- 
pound adheres tightly to metal and most 
other materials, yet will not stiffen the sur- 
face to which it is bonded. It has excellent 
electrical properties and is easily removed 
with a hot, chisel-pointed soldering iron 
without damaging the tested structure. 


Wherever moisture or other contaminants 
have been a problem, this new compound 
of “Thiokol” Liquid Polymer and epoxy 
resin makes possible safer, more reliable 
strain gage tests at less labor and less 
expense. 


For information on “Epoxylite 222”, write 
The Epoxylite Corporation, 10829 East Cen- 
tral Avenue, El Monte, California. 


For more information on other “Thiokol” 
Liquid Polymer-modified compounds, write: 
THIOKOL CHEMICAL CORPORATION, 784 North 
Clinton Ave., Trenton 7, N. J. In Canada: 
Naugatuck Chemicals Division, Dominion 
Rubber Co., Elmira, Ontario. 


Thiokol: 


PIONEER MANUFACTURERS OF 
SYNTHETIC RUBBER 


Product Engineering 


New Books continued 


and zinc. Two with 


galvanic 


papers deal 
coupling corrosion. This 
volume supplements an earlier report 


issued in 1946 at the 10-year mark 


Standards on Light 
Metals & Alloys 


Sponsored by Committee B-7 
Light Metals and Alloys. 9 x 6 in., 
276 pp. Obtainable from American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa. $3.5( 


ASTM 


ind alloys, 


This third 
standards on light metals 


edition of 


cast and wrought, includes not only 
methods of 


under the 


those specifications and 


jurisdic 
tion of Committee B-7, but also thos 


test which come 


for light metal alloy die castings pre 
pared by Committee B-6 on Die Cast 
those for 
and cable for 


ings, and iluminum = wire 
electrical purposes 
sponsored by Committee B-l on 
Wires for Electrical 
Several methods under thé 
tion of Committee E-1 on 
of Testing and Committee E-3 on 
Chemical Analysis of Metals as well 


as specifications for aluminum and 


Conductors. 
jurisdic 


Methods 


aluminum alloy arc-welding electrodes 
ind for brazing filler metal under the 
AWS-ASTM Joint 
Metal have been 
included to round out the compila 


jurisdiction of the 


Committee on Filler 


tion 
Phe standards 


castings, 


include ingots, 


bars, rods, wire, forgings, 


plate, 
electrical pui 


pipe and tube, sheet and 
wrought products for 
poses, filler metal, electroplating, and 
l' here is also 
ASTM codification sys 


tem for light metals and alloys 


general methods of test 


included thé 


Practical 

Descriptive Geometry 

Wash 
6 x 9 in.. 403 pp 
McGraw-Hill Book Co., 
RE X. 


Hiram E. Grant, Professor, 


ington University 
Published by 
330 W. 42 St., New York 36 


"^m 


55 ». 


his book attempts to correlate and 
integrate theory and practice instead 
of considering each a separate entity 
Che transition from theory to practice 
Practical 


nature of 


is not necessarily obvious 


problems, because of the 
their information, 


given frequently 
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TA DL 
—you can be sure of 


POWDERED METAL PARTS E um 
a Stainless Steel ECONOMY IN COMPLEX SHAPES 






* HIGH CORROSION RESISTANCE 
e HIGH HEAT RESISTANCE 


Every outstanding advantage of . wS 
* COMPLETE PRODUCTION 


stainless steel powdered metal 
parts is yours when you specify KNOW-HOW! 
Keystone: pioneers in produc- 
tion with this exacting material. 
Y ou get the benefits of Keystone's 
finer tool design, better molding 
and sintering techniques, and— 
a special plus—exceptional surface 
finish, so bright and smooth it can 
eliminate plating for decorative 
needs! * Full details on request. 





CARBON COMPANY 
Powdered Metal Division 
ST. MARYS, PA. 





difficulty if an attempt is made to 
derive their solutions by using the 
typical theoretical approach. This is 
due to the difference between the fac- 
tors that control the design of the 
practical and theoretical problems. 
Components of the machine control 
the practical problem’s given informa- 
tion, while the author has complete 
control over the theoretical problem. 
For example, a theoretical problem 
would normally ask that a line be 
drawn tangent to a given parabola, 
while a practical problem would ask 
that a parabola be drawn tangent to a 
given line. 

l'he alternate edition is the same as 
the regular edition, except that 925 
problems have been added, made up 
of 405 theoretical problems and 520 


General Industries eee 
sits c imatelv 3 Ini 
FRACTIONAL HP. MOTORS M uu EE 
1/40 HP to 1/1100 HP 


Dependability . .. for a lifetime of trouble- Numerical Analysis 
free performance, is a prime factor in every Volume VI 


GENERAL INDUSTRIES FRACTIONAL HP MOTOR. 4 sad ‘ 
x 10 in., 303 pp. Published by Mc- 


m For an unfaltering, dependable lifetime of service, General Graw-Hill Book Co., 330 W. 42 St., 
Industries’ fractional hp. motors have no equal — that's just one New York 36, N. Y. $9.75 

reason why original equipment manufacturers have been relying ipis e Reap hy 
on Gl 1/40 hp to 1/1100 hp motors for over 25 years. They 
appreciate General Industries’ free design consultation service 
and prompt deliveries, too. When you have a fractional hp. re- 


quirement, you'll find that your best bet is to . . . specify GI! Mathematics of the American Mathe- 
matical Society. The Symposium was 


held at Santa Monica City College, 
Santa Monica, Calif., Aug. 26 to 28, 
1953. The subject was Numerical 
Analysis and the National Bureau of 
Standards acted as co-sponsor. 

l'en or fifteen years ago, this branch 
: of mathematics was attracting little 
interest among mathematicians. A 
glance at the table of contents of this 


ITY, | New Books . .continued 
DEI E NDAB I L ee cannot be solved without considerable 


l'his volume contains all but two of 
the papers which were presented at 
the Sixth Symposium in Applied 


Write for complete specifications and quantity-price quotations. 


eeceeeeseeeeeeeeeese 
eeeeeeeeeeeeeeeee 


MODEL A =} MODELC . MODEL E 


4-pole,4-coilshaded ? 2-pole, shaded pole ; 2-pole, shaded pole > 4pole, shaded pole : 
pole AC Induction * AC Induction Type * AC Induction Type $ AC Induction Type volume will reveal very clearly how 
T . , . ) ) 


MODEL B 


^ ` 


. much the picture has changed: 
osses 0000908 053450 URé6BA GENE $990006000000000900060 — "Computational Problems in the The- 
ory of Dynamic Programming," Rich- 

ard Bellman; “Some Methods for 

Write for Complete Solutions of Boundary-value Prob- 
Specifications and lems of Linear Partial Differential 
Quantity - Price Equations,” Stefan Bergman, “Com- 
Quotations! putational Aspects of Certain Combi- 
natorial Problems,” R. H. Bruck; 

“Numerical Results on the Shock 

Configuration in Mach Reflection,” 

D. R. Clutterham and A. H. Taub; 


"Some Applications f Gradie 
CTL e a" eee 


DEPARTMENT GK e ELYRIA, OHIO (Continued on page 383) 


MODELO : MODELD 


2-pole Capacitor * 4-pole,4-coil shaded 
Reversible Type AC 5 pole AC Induction 
only (for 6, 12, or * Type 

24 volts) 


MODEL F 


2-pole, shaded pole 
AC Induction Type 


SOCCER OER EEEE SEES 
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Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


a 


= — 


Sales Engineer Harold Kimmel points out Morse Hy-Vo Drive 
connecting 185-hp Chrysler V-8 industrial engine to Dennison radial 
piston hydraulic pump. Engine speed is reduced from 3600 to 1800 


rpm. Drive operates on 173 


Morse Hy-Vo’s exclusive rocker-joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 


1956 
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$ " fixed shaft center distance. 


Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 fpm in new 


jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50% speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy-Vo Drivesare built for maximum- 
load-carrying capacity per inch of 
width at both high and low speeds. 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 


PRODUCTS 


M * Trademark 





Gas Turbine Components are also produced in welded steel. 
The turbine cylinder housing for a Westinghouse Industrial 
Gas Turbine, shown above, and the parts and assemblies 
illustrated at the left, will give you a comprehensive picture 
of Mahon capabilities and facilities . . . assets which enable 
the Mahon Company to produce virtually any heavy part 
or assembly in welded steel at lower cost. This is particularly 
true in short run production programs where the manifold 
advantages and economies of weldments are most fully 
realized. If you require parts or assemblies for processing 
machinery, machine tools, or any other type of heavy 
mechanical equipment, you can call on Mahon with complete 
confidence. You will find in the Mahon organization a unique 
source for welded steel in any form... a source with long 
experience and complete facilities for design engineering, 
fabricating, machining and assembling . . . a source where 
design skill and advanced fabricating techniques are supple- 
mented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabri- 
cation. See Sweet's Product Design File for information, or 
have a Mahon sales engineer call at your convenience. 


THE R.C. MAHON COMPANY © Detroit 34; Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 
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New Books continued 


“Some Qualitative Comments on 
Stability Considerations in Partial 
Difference Equations,” S. P. Frankel 
“Approximations in Numerical Analy 
sis—A Report on a Study,” Cecil 
Hastings, Jr., Jeanne Hayward, and 
James P. Wong, Jr.; “The Conjugate 
gradient Method for Solving Linear 
Systems, Magnus R. Hestenes; 
“Number Theory on the. SWAC,” 
Emma Lehmer; “The Assignment 
Problem,” T. S. Motzkin; “The 
Method of »teepest Descent," P. C. 
Rosenbloom; "Function Spaces and 
\pproximation,”’ Arthur Sard; “Some 
Computational Problems in Algebraic 
Number Theory,” Olga ‘Taussky 
“Machine Attacks on Problem 
Whose Variables are Permutations, 
C. B. Tompkins; Best-approxima 
tion Polynomials of Given Degree, 
J. L. Walsh; “Recent Results in Nu 
merical Methods of Conformal Map 
ping,” S. E. Warschawski; “On the 
\symptoti l'ransformation of Cer 
tain Distributions into the Normal 
Distribution, Wolfgang Wasow; 
“Error Bounds for Eigenvalues of 
Symmetric Integral Equations,’ Hel 
mut Wielandt; “On the Solution of 
Linear Systems by Iteration,” David 
Young 

\t present xtensn idditional 
support for professional mathematical 
work in numerical analysis is being 
provided by the Office of Ordnance 
Research, the Atomic Energy Commis 
sion, the Air Research and Develop- 
ment Command, and the National 
Science Foundation. In addition, eight 
of the nineteen papers appearing in 
the present volume were written with 
direct or indirect support from the 


Office of Naval Research 


Standards On Metallic 
Electrical Conductors 


6 x 9 in., heavy 
Published b 
Testing Materia 
Philade Iphia 


All of =the 
taining to metalli I ical conduc 
tors, which were developed by Com 
mittee B-l on Wire r Electrical 
Conductors, and r | standard 
from other ASTM committees haw 
been compiled [his IX 1955, ed 
tion includes in their latest form 52 


(Continued on page 386) 
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FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ...at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. 


4" DIAMETER BELLOWS 


Progress at Bridgeport is typifled 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 


& etus 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: 
[7] Full details on small-diameter bellows. 
C) Bellows Engineering Bulletin. 


NAME 

COMPANY 

ADDRESS. 

CITY ZONE... STATE 





SYNCHRON LINE A TIMING MOTOR 
FOR EVERY JOB 


8 IN. OZ. TIMING MOTOR 20 IN. OZ. TIMING MOTOR 1 R.P.H. TIMING MOTOR 
Widely used in timing machines, time Ideal for timing motor applications re- Guaranteed to pull 20 in. oz. at 1 r.p.h. 
switches, heating and air conditioning quiring continuous high torque power. (1/60 r.p.m.)  Synchron's especially 
controls, action signs, recording ther- Instant starting, dependable accuracy, developed motor for slow motion timing 
mometers, and other timing devices. Guar- and flexible installation. Call for Syn- applications. Eliminates need for extra re- 
onteed to pull 8 in. oz. direct load con- chron's guaranteed 20 in. oz. at 1 r.p.m. duction gears between 1 r.p.m. and 1 
tinvously at 1 r.p.m. power when your job calls for long, con- r.p.h. in intermittent time trains. Gives 
tinuous torque. gear train with lifetime lubrication; en- 
closed and trouble-free. 


SYNCHRON TIMING MACHINES SYNCHRON CLOCK MOVEMENTS MAGNA-TORC D.C. MOTOR 

An almost unlimited number of shoft For standard and office clocks, sign Designed originally for use in aircraft in- 
speeds. Synchron Motor fixed to a rigid clocks, novelty clocks, and clocks of all struments and radio control mechanisms. 
frame. Easy to mount and connect in any kinds up to 26” in diameter under glass. During World War Two the Hansen 
position. Trouble-free, accurate. Drives Split-second accuracy and long wearing Magna-Torc proved its rugged depend- 
everything from liquid recorders to pro- construction, never needs oiling. Fur- ability in all altitudes and in all climatic 
gram clocks and washing machine timers. nished with front, rear or bottom set, conditions. Now this motor is being 
Highlights complete versatility of famed with or without dustproof case. adapted to many commercial applica- 
Synchron Line. tions. 


m 
«a 
1 
h Workhorse of the industry” 
*Synchron synchronous motors operate smoothly, evenly in any position; at 
temperatures from —40° to -1-140^F.; start instantly under load; pull up 
to 20 in. oz. at | RPM. Available in 42 speeds from 0.8 RPM to 600 RPM. 


Synchron timing motors in all speeds avallable for prompt delivery 


® SYNCHRONOUS MOTORS, TIMING MACHINES, 
CLOCK MOVEMENTS, MAGNATORC D.C. MOTORS 


HANSEN MFG. CO., INC. 339 —~Princeton 5, Indiana 


OUR BOTHM YEAR 


i. d 
HANSEN REPRESENTATIVES: The Fromm Co., 5254 W. Madison St., Chicago, Ill. R. H. Winslow Assoc., 123 E. 37th St., New York, N. Y. Electric 


Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles 48, Cal. and 3907 Lyon Ave., Oakland, Cal. H. C. Johnson Agencies, Inc., Rochester, 
Buffalo, Syracuse, Binghamton, New York. 
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SEALED, PRE-LUBRICATED 


BALL BEARING | package | UNITS 


Easy To Apply ...Require No Maintenance ... Inexpensive 


ADAPTER UNIT 


Designed for light-duty moderate-speed -applications, 
this multi-purpose economy-priced unit mounts easily, quickly, 
wherever shafts can be supported—on sheet metal or any semi- 
rigid structural members. Sealed, pre-lubricated bearing is 
self-aligning; takes radial, thrust or combined loads. Available 
in 4 shaft-locking types, (1) with eccentric locking collar,* 
(2) with ball lock,t (3) with two set screws,{ (4) drilled for 
roll-pins.1 


*Standard tOn special order 


SPROCKET IDLER UNIT 


A sprocket idler and pre-lubricated, sealed, ball bearing 
—all-in-one. Bearing has triple-capacity lubricant chamber, 
full complement of balls for greater load capacity, 4-point ball 
contact for greater rigidity, case-hardened inner and outer 
races. Bore sized for 5$" or !2"* mounting bolts—available 
with sprockets (as illustrated) to fit (1) standard pitch, (2) 


extended pitch roller chain or (3) detachable link chain. 
*On special order 


BELT IDLER UNIT 


Designed and built-to-be-installed -and -forgotten this 
permanently lubricated, sealed-for-life idler unit requires no 
re-lubrication, no maintenance of any kind. It combines 
bearing, seals, and pulley in a single, compact, easy-to-install 
package assembly. Bore sized for 95$" or !5"* mounting bolts. 
Sheaves (available in 7 types illustrated) and bearing outer 
race are of heavy-gauge, case-hardened steel. 

*On special order 


GET THE FACTS... 


See how these low-cost units can be 
adapted to either your current or pro- 
jected equipment designs with minimum 
or no, engineering alterations. Write us 
or call in our local expert, your nearby 
Aetna distributor 
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SPECIAL 
ATTACHMENTS 


provide great 
versatility 
for 


CONVEYOR 
CHAINS 


Acme Precision conveyor chains 
are easily adapted to special re- 
quirements by the use of stock 
or specially designed attach- 
ments. Possibilities for modifica- 
tion of Acme standard chains 
are practically endless. In all 
adaptations, Acme engineers are 
skilled in retaining as many 
standard parts as possible to re- 
duce costs. 


Most attachments are in reality 
special plates which take the 
place of standard chain plate 
and are stamped from dies in 
production quantities. Attach- 
ments in smaller lots can be hand 
machined, cast, bent or welded 
to your specifications. 


Whether you use a simple ex- 
tended pin design or more elab- 
orate attachments used for tim- 
ing and motioning special con- 
veyor lines, Acme engineers are 
ready to design practical appli- 
cations for you. 


All Acme conveyor attachments 
available in stainless steel for 
the packaging and food indus 
tries. Write our engineering de- 
partment. 


FREE CHAIN CATALOG 


Write Dept. 1-H for your 80-page copy of 
Acme’s latest catalog. Packed with valuable 
chain data. An indispensable 

chain reference. 


Call 


Cod T t 


pe 
HOLYOKE 


MASSACHUSETTS 


New books continued 


standards—43 specifications, seven 
test methods, one recommended prac 
tice and one classification of coppers 

Standards cover l) copper, cop 
per alloy and copper-covered steel 
wire; stranded conductors; rods, bars 
ind shapes; pipes and tubes; (2) alu 
minum: wire; stranded conductors 
rods and bars; (3) galvanized steel 
core wire; and galvanized iron and 
steel guy, messenger, span, overhead 
ground, and line wire. Of the ma- 
terial included in this compilation 
20 of thc specifications have been re 
vised and one of the standards is new 
since the previous edition 


Metallic Materials A: 
Temperatures Above 1600 F 


6 x 9 1in., heavy paper cover, 200 pp 
Published by American Society For 
Testing Materials, 1916 Race St 
Philadelphia 3, Pa. $3 


[his material was developed it a 
symposium, sponsored by the general 
research panel of the ASTM-ASMI 
Joint Committee on Effect of ‘Tem 
perature on the Properties of Metals 
his was an attempt to provide a basis 
of evaluation for a actin: of metallic 
materials, including cermets, which 
have been undergoing study in labora 
tories both here and abroad 
termine th 
temp 

many as po e properties 

il, chemical and mechanical, as 
vell as methods of combatting surface 
deterioration that are affected by tem 
perature, 

Vitles included in the mposium 
ire some Sheet ind Bucket Ma 
erials for Jet Engine Application 
1600 F and Higher Influenc 
Boron on Cast Cobalt-base S-816 
Alloy; Effect of Heat Treatment and 
Structure Upon Creep Properties of 
Nimonic Alloys Between 750 and 950 
C; Stress-Rupture Properties of In 
conel 700 and Correlation on the 
Basis of Several Time-Temperaturc 
Parameters; Chromium-Nickel Alloys 
for High-Temperature Application; 
Effect of Rare Earth Additions on 
High-Temperature Properties of a Co 
balt-Base Alloy; Creep Rupture and 
Notch Sensitivity Properties of S-816 
Alloy up to 1650 F Under Various 
Combinations of Fatigue and Stati 
Stres litanium-Carbide Base Cx 


(Continued on page 390) 
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SPECIAL caes "O" RING meets 


low temperature flexibility requirements 
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Precision "O" Rings 


Job fitted Precision "0" Rings have 
solved hundreds of industrial, aircraft 


Resiliency maintained at 1 P.S.I. and automotive sealing problems 


Precision "O" Ring compound 233-70 was developed especially for re- 
frigerant service. It is used in the solenoid valves manufactured by 
Jackes-Evans Company of St. Louis, Mo. This compound assures the 
right chemical resistance and low temperature flexibility required for 
uninterrupted, maintenance free operation of refrigeration equipment 
using Freons. 
Precision has developed thousands of special “O” ring compounds to 
provide the exact chemical and physical properties required for each 
specific job. Precision "O" Rings are quality controlled - compression 
molded -rigidly inspected -the finest made! They are made to all mili- 
tary and commercial specifications in hundreds of sizes. 
What is your sealing problem? There is an expert - the Precision engi- 
neer - ready to help you in product design and “O” ring specifications. vabwerdertemme qnos 0e 
You can rely on him - and on Precision, the world's largest exclusive Jackes-Evans Solenoid Valves-—made ex- 
producer of "O" Rings. Put Precision in your plans! A e a h 


frecision Rubber Products 
Corporation * "O" Ring and Dyna-seal Specialists 


: Canadian Plant at: 
Dept. 3, Oakridge Drive, Dayton 7, Ohio Ae I p silida 
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INDESTRUCTIBLE DIE CAST 
ALUMINUM\ ROTOR 


BLOWER HOUSING 


HEAVY DUTY THREE PHASE 
INDUSTRIAL FAN MOTQR 


SPECIAL STATOR 
FOR HIGH REVERSALS 


Cios 
, pp, 1200 RPM with 


A complete line of 
standord rerated mo 
fors in frames 182 
through 326U now in 
stock. Special rerated 
motors are availabie 
on short delivery 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 
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WAUKESHA casts all 


= 


TAINLESS STEEL 
Group 1— Martensitic 


WAUKESHA METAL 
Copper Base, High Nickel Content 
Corrosion-Resisting Alloy. Developed 
and Produced Only by 
Waukesha Foundry Company. 


0000090000000090000000079700€ 


B 
6 


- 
to meet your design needs... 
€ "Top" product designs and process equipment in i n f ^ ese 


every field require "top" castings. 

Especially is this so where there is a critical corrosion- d 

resistant casting design problem combined with one m a e r n 
of hardness, or strength, elongation, wear resistance, 


* + * 
bearing qualities, impact, scale resistance, seizing or a a € à i t 4 £a ES 
eee 


galling, or intergranular corrosion among others. 


Waukesha has the right metal and the casting ability 
to produce castings precisely to specifications... 
castings that stand up to the severe demands of to- 
day's designs and process equipment demands. 
Metallurgical laboratory control guarantees you 
castings that are uniform, close-grained, free of 
porosity, metallurgically accurate in composition, and 
dimensionally correct—real assets to your products. 
We suggest that you write for a casting quotation or 
engineering counsel. 
Waukesha Foundry Company, 

5603 Lincoln Avenue, Waukesha, Wisconsin. 


Foundry Company 
WAUKESHA, WISCONSIN 


WAUKESHA—SPECIALISTS IN 
CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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WOVEN WIRE CONVEYOR BELTS 


take the bottlenecks out of 


WASHING, DRYING, PACKAGING 


OPEN MESH of rustproof, all-metal 
belt provides free circulation of process 
solutions and drying air; assures waste 
free packaging. 


Whether you’re processing slab, sheet or pelletized materials 
. or packaging bottles, drums or bags . . . Cambridge Woven 
Wire Conveyor Belts combine movement with processing. 
Continuous belt-to-belt flow through washing and drying 
cycles, roasting kilns, and weighing and sealing operations cuts 
cost and provides controlled uniform production. 
REGARDLESS OF YOUR INDUSTRY... 

. metalworking, food, chemical, ceramic or glass . . . whether 
the machines are for your own operation or resale, you'll find 
"open mesh" only one property of Cambridge belts that makes 
combined movement and processing practical and economical. 
Open mesh construction also provides rapid drainage of process 
solutions. Belts are corrosion resistant and impervious to heat 
damage, even at 2100°F. They have no seams, lacers or fasteners 
to wear more rapidly than the body of the belt. Cambridge 
Woven Wire Belts are made in any size, mesh or weave; from 
any metal or alloy. Special surface attachments are available 
to hold products during inclined movement. 

Call in your Cambridge FIELD ENGINEER to discuss how you can cut costs by 
continuous operation. Look under "BELTING, MECHANICAL" in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving 
mesh specifications, design information and metallurgical data. 

a 


< o 
s 


MP Fa 


(ig The Cambridge Wire Cloth Company 


Department P SELTS 
Cambridge 11, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


mm dy 


Crue, 


New Books ; continued 


mets for High-Temperature Service; 
l'itanium-Carbide Products Produced 
by Infiltration Technique; High-Tem- 
perature Properties of Molybdenum- 
Rich Alloy Compositions Made by 
Powder Metallurgy; Tension and Tor- 
sion Tests on Nimonic Alloys at High 
l'emperatures; Thermal Fatigue Test 
ing of Sheet Metal; Development of 
Zirconium-Rich Protective Coatings 
and Brazing Materials for Heat-Resist 
ing Alloys. 


Fundamental Mathematics 


['Homas I Wape, Professor of 
Mathematics, Howanp E. TAYLOR, 
Associate Professor of Mathematics, 
Florida State University. 64 x 94 in., 
380 pp Published by the McGraw- 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $4.75. 


[his book is intended as a survey 
ind text for study for students not 
prepared for the usual first year col 
lege mathematics. It provides a foun 
dation for such courses. The authors 
have tried to strike a balance between 
teaching mathematics for understand 
ing and teaching for manipulation. 

[he basic ideas of elementary alge 
bra, for example, are covered in a 
give the student 


manner intended to 
a more unified grasp. It is expected 
that the volume will also be of use to 
persons in industry needing to review 
their mathematics through self-study. 
Here are some of the chapter head- 
ings: Mathematics as a Language; 
Mathematical Systems; Fundamental 
Operations with Integers; Fundamen- 
tal Operations with Fractions; Simple 
Equations; Ratio, Proportion, Per- 
centage; Measurements; Exponents; 
Quadratic Equations; Business Mathe 
matics; Some Topics in Statistics; 
Logarithms; Additional Topics in AI 
gebra. 


Principles of Chemical 
Engineering Thermodynamics 


E. D. Wiızson ann H. C. Rs. 6x 9 
in., 376 pp. Published by McGraw 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $7.50. 


“The authors firmly believe that 
the only way to obtain the student's 
ictive interest in thermodynamics is 
to show him where and how the sub 

(Continued on page 394) 
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that’s how Decco’s 
New Oil-Immersed Solenoid 
can perform for you 


Decco’s OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


4. Operates 35° to 50° cooler than standard types. 


6. Solenoid is completely sealed in compact, die-cast 
housing. 


8. Shock-mounted in two directions. 


ecco Decco Standard Solenoids are built in a 
complete range of sizes and types. Write 


for complete information. 


SOLENOIDS 
OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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DIE CASTING REPORT 


Uniformity - - Less Machining --- 
Corrosion Resistance - - Close Tolerances 


--are a Few Reasons Why 


i 
i 
! 


This wringer-type Maytag washer has 24 die-cast parts. 


Maytag uses 15 to 20 million 


die cast parts per year! 


Having produced over 9 million wash- 
ing machines, no one knows better than 
Maytag Co. the importance of maintain- 
ing quality while meeting high produc- 
tion schedules. Die c istings have helped 
solve the problem — at economical unit 
costs — by providing unlimited qualities 

| identical component parts. At the 
same time, aluminum and zinc die-cast- 
ings have met the critical demands of 
functional applications. Examples of 
Maytag requirements die castings must 
be (1) oil and water tight for gear cases 
and housings (2) true to dimension for 
line assembly with mating parts and (3) 
free and clear of external surface flaws. 


While Maytag 1s a large user, those with 
lower requirements may enjoy similar 


JI: 


economies and advantages Let our crea- 
tive design engineers look at your func- 
tional or decorative part needs, at no 
obligation of course. 


For a copy of: “Die-Castings Un- 
limited." Address: Precision Castings 
Company, Inc, 199 Walnut Street, 
Fayetteville, N. Y. 


FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. — NEW YORK, N. Y. 
CHICAGO, ILL. - CLEVELAND, OHIO — KALAMAZOO, MICH. 


Formerly sandcast, this washer cover is now 
an aluminum die-casting. 


Switched to 
die castings 
from sand castings 


Many of the die-cast parts in 
the Maytag automatic and 
wringer-type washer were 
formerly sandcast. Less ma- 
chining, better surface quality, 
reduced finishing time are 
reasons for the changeover. 
Precision is one of the major 
die-casting suppliers to May- 
tag...and has been since 1938. 
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Your 






choice 
of fuel 


International's adapt- 
able design permits 
you to take advan- 
tage of your local 
fuel situation and 
select either gasoline, 
LPG or natural gas 
equipment in all six 
power units. 


Now...you can get up to 24% more for your power 
dollar! International gives you this horsepower 
bonus, plus additional new savings on fuel, and 
extra life in six new, heavy-duty, 6-cylinder car- 
bureted power units, from 68 to 133 net hp. 
Horsepower increases and lower prices result 
from money-saving mass-production techniques un- 
rivalled in the industry. Three of the power units, 
the U-264-6, U-308, and U-370 are special adapta- 


Brief Specifications (Gasoline)* 


Max. torque Displace- 
Model Net hp and rpm Ibs.-f# mod Bore & Stroke 


220.5 | 3*4x3' V 
264.3 | 3'Vux4Vs 


68 @ 2400 | 177 
78 (0 2400 | 192 
87.5 (à 2400 | 229.5 308.2 | 3'Vux4VA 
104 @ 2200 | 288 372 | 4hr% 
126 @ 2200 | 323 | 450.9 | 4%x5 _ 
133 @ 2200 | 384 500 42x54 


*Complete specifications and ratings on LPG and natural gas available on 
request. 


A COMPLETE POWER PACKAGE INCLUDING: Crawler, Wheel, and Pipe-Boom 
Tractors. . . Self-Propelled Scrapers and Bottom-Dumps... Crawler and Rubber- 
Tired Loaders... Off-Highway Trucks... Diesel and Corbureted Engines... 
Motor Trucks. 


[] INTERNATIONAL 


IP BL 













tions of heavy-duty International truck engines—proved 
for top worry-free mileage, and record ton-mile economy! 
So, compare low first cost per working hp of these 
new International units with any other make. And com- 
pare such International bonus features as positive, un- 
failing lubrication through rifle-drilled oil passages... 
famous International valve-in-head operating efficiency 
...,power-smoothing, counter-balanced forged crankshafts 
...and positive, *filter-clean" crankcase ventilation. Prove 
you'll get more dependable hp per dollar...more profits 
to depend on from every dollar you invest. Compare 
soon—see your International power unit distributor. 


INTERNATIONAL 
CONSTRUCTION 
EQUIPMENT 












how Cash-Acme provides 


the Correct Answer to high 
back pressure valve 


maintenance costs 


Heavy, rugged body and spring 
chamber for pressure up tc 
400 psi in either iron or bronze 
Also furnished in monel or 
stainless steel 


Diaphragm and seat disc 
securely fastened together 
means positive and sensitive 
action 


New "Floating-Ring" (patent 
applied for) assures perfect 
seat contact, tight closure 


Closing cap(optional) prevents 
leakage in case of diaphragm 
failure; prevents unauthorizea 
tampering 


Carefully calibrated spring is 
the best obtainable; assures 
accurate opening and closing 


New spherical seat disc pro- 
motes unusual sensitivity, ex 
ceptionally good closure and 
high capacity 


For convenience in installa 
tion, valve may be either 
straight through (with bottom 
outlet) or angle type (with 








New Books continued 


ject can be of use to him. Therefor 
thermodynamics has been presented 
here as a tool and a method of ap 
proach to the solution of industrial 
problems.” 

Ihe book has been prepared espe- 
cially for undergraduate engineering 
students. The principles of thermo 
dynamics are presented on the basis 
of the perfect-gas law: complications 
resulting from deviations from this 
law on the part of real gases are not 
introduced until the last third of the 
book 

lhis particular arrangement may 
be questioned, especialy in a book 
which stresses the practical applica 
tion of thermodynamics, but Chapter 
12, "Real Gases Versus Ideal Gases", 
is so written that it can be taken up 
jointly with or before the others. 

Thermodynamic data for the solu 
tion of problems in Appendix D are 
given in Appendix A. The thermo 
dynamic data for steam are not given 
For these, standard steam tables 
should be used. Appendix B deals 
with the free energy of formation of 
water-soluble solids and offers a semi 
empirical method for calculating 
them from solubility data. The calcu 
lation of frictional losses on the basis 


of empirical equations and curves ob 


plug in one inlet) tained experimentally for a number 


of fluids are shown in Appendix C 
Body seat screwed into body 


for ease in removal; valve may | | Problems are numbered with th« 


be trimmed in bronze, stain Chapter and subhead number whicb 
less steel, monel or nitralloy 
applies. 


Here's How: When Cash-Acme's engineers 
designed the Type FR Back Pressure Relief 
Valves, they put your rising maintenance 
costs foremost in mind.. knowing that 
"down time" is extremely important. This 
superior valve series, therefore, is built to 
exacting specifications, featuring the nearest — 
thing to friction-free operation as is possible lieving to a lower pressure or 
to attain, which means less wearing of parts, to atmosphere. For O to 400 
longer life. psi; V2" to 2" pipe sizes. Suit- 


able for: 

Do as other cost-conscious engineers and 
purchasing men are doing and switch to AIR € WATER (Hot or Cold) 
CASH-ACME. GASOLINE 

OIL (Light or Heavy) 
A fact-jammed bulletin, with honest and FUEL TAR € AMMONIA 
accurate capacity charts, is available free of FREON € BRINE € CO; [he two processes have opposite, but 
charge. Write today. FISH OIL — € NITROGEN I pposne, 

HYDROGEN @ ALCOHOL not equal, effects on the productivity 


Modified for: of industry’s man-hours. 


@ VACUUM RELIEF 


€ CONSTANT DIFFERENTIAL * "Sta 2 NE 
REGULATOR tions carried on in the United States 


ind Britain. It covers developments 


A. W. CASH VALVE in manpower utilization in a num 


ber of industries, it traces the role ot 


MANUFACTURING CORP. administrative personnel and its as 


6662 East Wabash Avenue sumption of wider and wider func 
Decatur, Illinois 





Dynamic Factors in 
TYPE "FR'"—Rugged Indus- Industrial Productivity 
trial Type Back Pressure Relief ; 
Valve, automatically maintains 


correct pressure on inlet, re- 


Seymour MELMaN. 51 x 84À in, 
approx. 240 pp Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $4.75. 
Mechanization of production and 
rise of administrative overhead are 
parallel processes taking place in in 
dustry today, according to the author. 


he book is the result of investiga 


AUTOMATIC VALVES 
i (Continued on page 398) 
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where can 
you use 


der 


20007-3000" F. 
High Temperature Insulation 


...It may be the 


special insulation 
you've been 


looking for! 


WHAT IS REFRASIL? REFRASIL is a highly efficient fibrous silica 
insulation material, extremely light in weight and bulk and made in a 
variety of physical forms. 


REFRASIL PROPERTIES: 
* Chemical resistance of pure silica 


® Resist tures up to 3000°F. e aa ‘ a i ; i i ' 
werde or e REFRASIL has proven its high temperature insulation ability in mil- 


* Low Thermal conductivity lions of hours of jet aircraft operation. It is fast becoming an important 
® Fiber diameter .00020 — .00040 in. industrial insulation for critical and extreme temperature applications 
* Specific heat .19 from —300°F. cold to +3000°F. heat. Despite relatively high initial cost, 
* Thickness .14 —.15 in. REFRASIL is economical when restricted to special high temperature uses 
* Surface density .05 Ib./sq. ft. where ordinary insulation materials fail. 


REFRA ES: If you need an efficient, lightweight 2000°-3000° insulating material 

EFRASIL USES: in bulk fiber or any of the physical forms shown, REF RASIL m: iy be your 

best answer. For your special high temperature insulation problems, our 
Filtration of corrosive materials research and development engineers are only a phone call away. Call or 

e Removable, insulating blankets write for complete engineering information and free samples of 
REFRASIL and plastic laminates REFRASIL, for your own testing. 

* Thermocouple wire insulation b 


® Electric muffle furnaces * FREE NEW CHART! 


* Laboratory heating mantles 


* 2000*F. continuous high temp. insulation 


First of a Series, this new High Temperature 
REFRASIL INSULATING BLANKETS: Insulation Chart contains helpful information on 


insulation for temperature ranges from —300° 
to +3000°F. Write for your free copy today! 


- lI 
AT r7 ex H. I. THOMPSON FIBER GLASS CO. 
A Ca 1733 Cordova Street- Los Angeles 7, California 
“WRAP-AROUND” “PRE-FORMED” REpublic 3-9161 
HITCO HELPS INDUSTRY BEAT THE HEAT 


WRITE OR CALL YOUR NEAREST REFRASIL REP.: EASTERN—Jack Treviyn, 209 Thayer St., Ridley Park, Penn., WAshburn 8-5126 + MIDWEST—Gurnie L. Weddle, 3219 W. 29th S 
Indianapolis 22, Ind., Hickory 5-8685 * SOUTHWEST- Marshall Morris, 3515 Covert Ave., Fort Worth, Texas, WAinut 3-8098 + Represented in Canada by RAILWAY & POWER ENGINEERING COR 
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doing unusual jobs 


wmusuaciiy well 


for 20 years 


Rubatex’s 20-year record meets the 
PICKER X-RAY equipment showing Rubatex as soft resilient 


cushioning pad to support patient in comfort during x-ray demand of industry . . . cost-wise and 

examinations. Highly radiolucent, Rubatex makes no percep- 

tible difference in the radiograph. Will not soak up barium performance-wise . . . in doing thousands 

salt solutions or other fluids— wipes clean with damp cloth : 

and needs no cover. of unusual gasketing, sealing, cushioning, 
packaging, sound deadening and vibration 
isolation jobs better and cheaper than 
ordinary soft rubber materials. 
From hearing-aid “cushioning” to packing 
for scientific instruments to radio and 
electronic dust-proof seals to special 
aircraft, automotive and electrical appliance 
sealing applications . . . here's tested 
proof of a versatile material worth your 


investigation. Offers advantages no other 


soft rubber materials can. Why not 
The Rubatex Closed Cellular Rubber gaskets applied in 1956 T 


G.E. THIN LINE ROOM AIR CONDITIONERS are designed to giv e Rubatex a test? Write us todav. 
effectively seal out moisture, dirt and drafts. Shown in cut- , 
away drawing are two Rubotex seal gaskets on the window 

closure ponel and one behind the control plate of the unit. 


also manufacturers of: 
Rubatex Closed Cellular Vinyl 
Rubatex Insulation Hardboard 
Rubatex-Crepe 
Rubotex pad oscillates on bose of PORTABLE ELECTRIC Rubatex Softee-Crepe 
TOOL 's industrial sanding unit. Reduces vibration to minimum. E Rubatex Vinyl Foam 
Resists deterioration from solvents used in industriol sand- Rubatex Plastic Seine Floats 
ing jobs. 
GREAT AMERICAN INDUSTRIES, INC, 
RUBATEX DIVISION, Bedford, Virginia 
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Type SY Unit Pillow Blocks 
For set-screw mounting. 
Shaft diameters: 34” thru 4", 


New Type SYH-X Unit Pillow Blocks 
For eccentric lock mounting. 
Shaft diameters: 34" thru 2-7/16" 


THIS SKrF* 
POSITIVE... PERMANENT... BEST... 


Because it seals lubricant IN and keeps dirt OUT! 


* Made of a Du Pont “Fairprene” 
m mom — "A ; " * Effective at extreme temperatures 
« 34" L " E . : 
cmm "y UN MEN", * Unaffected by synthetic lubricants 
* Lubricant can escape only when new 


New Type FY-X Unit - lubricant is added 
Flanged Mountings 


For eccentric lock mount- . * Contact seal cannot loosen 
ing. Shaft diameters: UE! 


Wo WS TS The combination of the Red Seal and a rotating flinger 


assures you the best sealing arrangement available. 


FEATURED IN ALL FOUR BEARING MOUNTINGS 


This proven Bearing Seal is available in a complete 
line of unit pillow blocks and flanged housings — pre- 
lubricated and ready for operation — for all standard 
bolt hole spacing and center heights. 
Think first of SKF Unit Pillow Blocks 
SKF —everv TYPE—EVERY USE and Unit Flanged Housings when de- 


C) Ball Bearings signing a new product or replacing the 
Q 


(O Cylindrical Roller Bearings unit in your present equipment. 327z 
| © Spherical Roller Bearings 


) Tapered Roller Bearings (“Tyson ) 


*Reg. U.S, Pat. Off. Tyson Bearing Corporation 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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the only 
Universal Joint 
with the 


Fy 


Telltale 9 Lock Ring 


poten'ed 


The day-in, day-out 

excellence, the qual- 

ity which is standard 

in every Curtis 

Universal Joint, has 

made the Curtis Joint the quality stand- 
ard of the industry. 

Each Curtis Universal Joint compo- 
nent is made from specially selected 
steel, individually heat-treated for a 
specific purpose. This accounts for the 
long life and dependable performance 
of Curtis Universal Joints. 


CURTIS UNIVERSAL JOINTS 


€ 14 sizes always in stock 
€ Fewer parts, simpler construction 
© Complete equipment for government tests 


Our catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
c CURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 





New Books 


continued 


tions, and the interaction that takes 
place between administrative and en 
gineering functions, though it does 
not dwell on the concomitant rise 
of the engineer as industrial admin- 
istrator. 

Having thus established the trend, 
the author investigates its implica 
tions, dealing with the effects of these 
forces on engineering and on the busi- 
ness process, both here and in Britain. 
What he finds is an ever-widening gap 
between American and British produ 
tivity. 


Arc-Welded Machinery 
Construction in Mild Steel 


A. G. Toompson. 7} x 91 in., 36 pp 
Published by British Welding Re- 
search Assn., 29 Park Crescent, Lon 
don W1, England. About $1. 


This concise, well written and 
clearly illustrated booklet fills a long 
felt need for clear and authoritative 
information in the field 

After comparing welded steel with 
cast steel and riveted construction, it 
enumerates the principles of welded 
structure design, it analyzes static and 
fatigue loading and allowable stresses, 
and it offers a wealth of design and 
fabrication details. 

Cost reduction factors are listed, 
though some of them are more in 
the field of shop rules than that of 
design consideration. 


Development of Improved 
Titanium-Base Alloys 


PB 111988, H. ^. RoniNsoN, W. M 
Parris and P. D. Frost, Battelle Me 
morial Institute for WADC. Paper 
bound, 84 x 11 in., 104 pp. Available 
from Office of Technical Services, 
Commerce Dept., Washington 25, 
D. C. 34.75. 

The heat-treated properties of 24 
alpha-beta titanium alloys are evalu 
ated in a report of research for the 
air force just released to industn 
through the Office of Technical Sen 
ices, U. S. Dept. of Commerce. 

Manganese, molybdenum, and va 
nadium were the principal alloying 
additions. The strength-ductility r 
lationships of these alloys increased 
with increasing allov content up to 
about 7 per cent alloy addition, and 


(Continued on page 403) 
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UNDERWRITERS 
LABORATORIES 


test and approve 


new DINGS 


Explosion-Prooí 
Magnetic Disc Brakes 


for 


Hazardous Locations 


The new Dings “700” Series Explo- 
sion-proof Magnetic Disc Brakes are 
now Underwriters Laboratories Ap- 
proved the “707” Series for Class 
I, Group D hazardous locations . . . and 
the “709" Series for Class I, Group C 
as well as Class II, Groups E, F and G. 


The “707” Series Brakes are built to 
withstand an internal explosion within 
U.L. limiting requirements. The “709” 
Series meets explosion requirements, 
and also includes a thermal release to 
automatically release the brake if the 
housing temperature approaches the 
limits set by U.L. as dangerous for 
possible ignition of various dusts, etc. 


IMPORTANT FEATURES 


* Direct Acting mechanism assures fast 
response, positive action and elimina- 
tion of troublesome linkages. 
Automatic reset manual release as 
standard equipment. 

"Fail Safe" mechanism; brake sets in 
the event of power failure. 

Wide range of torque ratings. 

Motor mounts on standard NEMA “C” 
end shield. 

Standard motor shaft extensions are 
used; no special brake shaft required. 


The new Dings “700” Series Brakes 
can be supplied for motor mounting or 
for foot mounting. Specify Dings 
Brakes from your regular motor sup- 
plier . . . or ask about Dings complete 
engineering service for your brake 


problems 
DB3I56 3 


Write for Bulletin BK 4707 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS 
MAGNETIC SEPARATOR CO. 


4715 West Electric Avenue 
o Milwaukee 46, Wisconsin 


November, 1956 





Typical ring sections and profiles 
showing lug configurations in a 


smaller scale 


STAINLESS STATOR RINGS 


One of Cameron's most interesting duce as a forging are now sound 
contributions to military and com- cconomy at Cameron 

mercial air-power today is the The study of specialized alloys 
production of forged, stainless to meet the extreme demands of 
steel, stator rings. Our unique today and to anticipate those of 
processes make possible precision tomorrow parallels forging pro 





IRON WORKS, Inc. 
forgings with odd lug configura- duction and is a part of our 


ES a 
tions, large diameters and a vasth progress SPECIAL PRODUCTS DEPARTMEN 


. . . P.O. B 1212, Houston, Texas 
superior grain structure. Shapes Investigate these advantages et 2 


and sizes heretofore costly to pro- write or call 


RUSSELL, 


Technical-ities 
By John S, Davey 


What's the right 
torque for bolts? 


This is one of the toughest ques- 
tions we're asked. Too many var- 
iable conditions, But the follow- 
ing may help. 


The bolt takes two stresses 
during wrenching: (1) Torsion, 
(2) Tension. Tension is what you 
want. Torsion is the necessary 
evil due to friction. Probably 
90% of applied torque goes to 
overcome friction. 


With the friction factor 
changed by lubrication, plating, 
etc., the torque needed to produce 
a given tension is hard to pre- 
dict. However, a useful empirical 
formula exists for normal fric- 
tion conditions. 


Inch-Ibs. Torque = 
0.2 x bolt diameter x bolt tension 


Many tests show that the 0.2 
torque coefficient is approxi- 
mately constant for the usual 
friction conditions, for all di- 
ameters, and for both coarse and 
fine thread. Average deviation is 
about 7%. But when are condi- 
tions “normal”? The only sure 
way to check torque is to set up 
a pilot assembly and try it out. 


In pilot testing for rigid joints, 
tighten a few bolts with torque 
wrench to failure, and then set 
torque at 75% of that load; or 
even at yield strength, since tor- 
sion component vanishes leaving 
bolt under tension only, which is 
well below ultimate strength. 


We've worked up curves giv- 
ing suggested torques for vari- 
ous size bolts. Send for a copy. 
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BURDSALL & WARD 


How to make a 
stronger joint 


From research on structural steel joined with high 
strength bolts come facts applicable to products: 


These bolts can be torqued to high tension for a 
large clamping force on joined members. Resultant 
friction overcomes shearing forces and prevents slip- 
page. The higher, compressive forces also protect bolt 
holes from fatigue cracks. Moreover, the tighter the 
bolt, the less chance for loosening, and the less risk 
of bolt fatigue due to dynamic loading. 


High strength bolts are stronger in shear, too. In 
recent tests, rivets and “soft”? bolts broke under ex- 
treme shear load; but high strength bo!ts didn't — 
the joined steel failed first. 


APPLYING THE ADVANTAGES 


Since high strength bolts have 2 to 3 times more 
tightening strength than common bolts, smaller di- 
ameter bolts can be used. As discussed above, these 
make a stronger joint; also weigh and cost less. 

Along with good joint design, it's important that 
fasteners used can meet requirements. For example: 
A manufacturer designed vibrating machinery for 
high tensile bolts, but it was assembled with low 
carbon bolts. Joints failed. RB&W high carbon bolts 
with hardened washers solved the problem. 


Moral: Specify even your standard fasteners. 

RB&W selects the proper grade of steel to give 
“Empire” high strength fasteners the precise bal- 
ance between tensile strength and ductility. 

Feel free to call on RB&W for help in selection 
and use of standard, low cost fasteners. 


BOLT AND NUT COMPANY 


Three radial dashes on bolt head 
denote a high strength bolt. The 
"E" identifies Empire bolts, an 
RB&W trademark, These mark- 
ings assure highest quality stand- 
ard fasteners with full strength, 
and uniformity of size and phys- 
icals. 
* 


Russell, Burdsall & Ward Bolt 
and Nut Company . . . plants at: 
Port Chester, N. Y.; Coraopolis, 
Pa.; Rock Falls, !!I.; Los Angeles, 
Calif. Additional offices at: Ard- 
more (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas; San 
Francisco. 


Silicon bronze fasteners combine desirable features 


Silicon bronze offers the highest conductivity of fas- 
teners able to withstand high stresses. It resists cor- 
rosion, stays free from season cracking, too. It makes 
ideal fasteners for electrical use where tensile strength 
is important; or for corrosive environments. 

One of the first to develop such fasteners, RB&W 
cold works them for tensile strength and for clean, 
well formed threads that don’t seize. Oval bolts, hex 
bolts and nuts and U bolts available. Specials can be 


developed. 
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No Commwutators, No Rings, No Brushes, 
No Rotating Coils—in the NEW 


DYNAMATI[ 


Adjustable Speed Drives 


B ome stationary field couplings are the simplest drives so 
far devised to provide infinitely adjustable speed from an alter- 
nating current source. The absence of rotating coils, brushes, slip 
rings, and commutators in this design holds wear and main- 
tenance to an absolute minimum. Dynamatic electronic or mag- 
netic amplifier controls, in combination with these drives, pro- 


vide wide latitude in operating functions. 


Check these Outstanding Advantages: 


Accurate speed control * Wide speed range * Low power losses 


l * Simple construction * Rapid response * Remote control 
Dynaspede" Stationary Field 


i í * Quiet, efficient operation * Low maintenance costs 
Coupling, with Integral Motor Q P - 


Ajusto-Spede' Drives: Air cooled, stationary field eddy- 
current couplings mounted integrally with D-flange open drip 
proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede" Drives: Liquid cooled, stationary field cou- 
plings mounted integrally with D-flange squirrel cage motors are 
available in capacities from 3 to 75 HP. Motor types available 
are drip proof, splash proof, totally enclosed fan cooled, and 
explosion proof. The coupling is totally enclosed. Separatelv 
mounted couplings are also available in capacities from 3 to 
2500 HP and larger. Stationary Field Coupling for 
use with Separately Mounted Motor 


Send for Detailed Information on tbese New 
Stationary Field Couplings and Drives 


— ———DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 
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EXPERIENCE—THE Use this TH 


m. GUARD rH > otc 
for motor protection and appliances JAM N UT 


FOR *valve 
Handles 
LE C TII] 
* Shears 
* Clippers 
* Sickle Bars 


or wherever you need a positive lock 
on short bolts where the strength of a 
full nut is not needed 

GRIPCO JAM NUTS come in the New 
Unified Finished and Heavy Series 
(Hexagon), in standard full and jam 
dimensions, in steel, brass and alu- 
minum. 


Gripscs Products Include: 


Gripco Lock Nuts * New Gripco “Clinch Nuts” 
Gripco Hi-Nuts * Gripco Pilot-Projection and 
Countersunk Weld Nuts 
all with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts. 


Write for samples ond full particulars. 


NUT company 


102 Maple Ave. + South Whitley, ind, 


The Product Design Engineer 


Q A score of years of specialized 


engineering "know-how" is built into can always find a complete 


every Franklin Dales Temp-Guard 


Thermostat. This "extra" is your best 2 encyclopedic source of supply 


assurance of a thermostat that meets 

every operating requirement and f 1 | 
provides maintenance and trouble or component parts, materia s 
free heat control. All parts of Frank > . 

lin Dales Temp EE n or equipment in — 

contacts, terminals, cases, insulation, 

seals, end connections — are designed 

to specifications established by many 

years' experience in serving leading 

manufacturers. More than one hun- 

dred variations of standard models 

provide the maximum in space and 

weight economy and reliability. 

Complete engineering services are 

at your disposal — write, wire or call 

us today. 


New Catalog on Franklin Dales Temp- Guard 
Thermostats available upon request 


The Franklin Dales Co. 
"Temp-Guard" 


D m ee 
THERMOSTATS 


80-184 East Mill Street, Akron, Ohio 


Ali thermostots actual size 


Thomas Publishing Company 
461 Eighth Avenue, New York I 
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New Books continued 


the Ti-3Mn-complex alloy had room 
temperature properties slightly better 
than those of any of the other alloys 
tested. However, a Ti-5-Mn-2V alloy 
exhibited excellent elevated-te mpera- 
ture stability at 650 | 

A binary Ti-8V alloy proved inter 
esting in that it could be quenched 
from the beta-phase region and aged to power 
to give very good properties. Most 
alloys are embrittled as a result of 
being heated into the  beta-phase 
region. 

It was found that pickling to re 
move the aircontaminated surfac 
of alloy sheet added large amounts 
hydrogen. A process was develo] 
for descaling and pickling titani 
alloy sheet without ippreciabk 
gen pickup Using this process 
l'i-3Mn-complex alloy sheet wa 
treated to 180,000 psi ten i] 
with over 10 per 
] in 


Development of 
Heat Resistant Paints 


PB 111957, M. KonNsLvTH, Corps 
of Engineers, U. S. Army. Paper 
bound, 84 x 11 in., 153 pp. Available 
from Office of Technical Services 
Commerce Dept., Washington 25 
D. C. $4 


This report covers: (a) the de- 
velopment of a lusterless, olive-drab, 
corrosion-resistant paint (for steel sur 
faces), capabk of withstanding tem 
peratures up to 1400 F without film 
deterioration or | f protective 
properties, and (b) the preparation 
of a procurement specification for 
this type of paint. The paint is in 
tended to reduce the icceler ited Oxi 
dation and rapid destruction of steel 
components which, under normal 
conditions of use, are heated to high 
temperatures in oxidizing atmosphe res 

Laboratory test methods were de 
veloped, and commercial heat-resist 
ant paints were evaluated. None of 
these paints was adequate, and an 
extensive literature. and patent sui 
vey showed that little work had been 
done in this field; therefore, experi 
mental investigations were initiated 
Experimental studies indicated that 


BARBER 
anita) Motors 


Chosen by Times Facsimile Corp. 
Weather-Fax automatic map and chart recorder 


Twenty-four hours a day, over a 22,000 mile network, Weather-Fax 
facsimile recording machines automatically reproduce weather 
maps, charts, drawings, other pictorial data. To do this, each 
Weather-Fax drive system is synchronized with Weather Central 
in Washington, D. C. Power to drive the recording stylus mecha- 
nism in the recording unit is supplied by a Barber-C olman KY AB 
unidirectional motor. Reasons for choosing this motor as reported 
by Weather-Fax makers are: "It pro- 
vides more power for its size chan 
other types; has low inertia and 
high starting torque, the latter 
an important advantage in this 
particular application. Reliabil- 
ity was another factor in its se- 

lection.” 


the complete line of Barber-Colman motors includes uni- 
directional, synchronous, and reversible motors — up to 1/20 sin 
With and without reduction gearing — open or en- 
closed types. Expert engineering service available to 
help you get the exact motor for your application. 
Write today for free copy of Catalog F-4271-6. 


these paints were adequate, and a < : nm f : mp Y 
paint consisting of a blend of ceramic Barber E ol an Oo an 


frits, pigments, and refractories at a 


pigment volume concentration of 35 


DEPT. K, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


( a ] * Smol! Motors . Automatic Controls Industrial Instruments . Aircraft Controls „Air Distribution Products 
(Continued on page 405) Overdoors and Operators «Molded Products «Metal Cutting Tools «Machine Tools . Textile Machinery 
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's got everything! 


We call it “MARILYN” 


d 
ENGINEERED 


TO FIT YOUR 
DESIGN 


MODEL 


usa NET 
HTE ETT uec 


The Char-Lynn HOLDKONTROL VALVE 
combines ALL features in 1 valve 


Built-in HOLDKONTROL. This frees the operator from 
holding the valve in operating position. The valve can 
be manually returned to neutral, or it will return by 
itself when pressure exceeds the relief valve setting. 


SPRAYED-ON * FILM TYPE 


for contour shapes 


LIGHT: Weight 1/10 Ib. per sq. ft.; only .012" thick 
STRONG: Withstands severe thermal shock 


THIN: Near zcro thermal inertia. Reduces 
power requirements due to maximum heat 
transfer properties 


RESISTANT: Resists electrolytes, water, oils, 


abrasion and weather 
WIDE RANGE: Operates any voltage; 6 volts D.C. 


TY to 220 volts A.C. 


I Send for TECHNICAL LITERATURE 
FREE! and BROCHURE on Electrofilm film- 
type Heating Elements 


éi P ‘Electrofilm = 


Dept. JH-3, P. O. Box 106, North Hollywood, Calif 


Built-in relief valve. Large capacity. Can be set to operate 
at standard pressure settings... 500, 750, 1000, 1500 
and 2000 P.S.I. 
Can be easily converted to control either single or 
double acting systems. 
Can be converted to complete manual operation —simple 
field change. 

V Has 3 point reversible mounting—can be mounted in 
any position. 
Will withstand surge pressures up to 5000 P.S.I. It can 
be safely connected to virtually any hydraulic system. 
Will sensitively handle volumes from 2 G.P.M. to above 
12 G.P.M. ` 


Swivel control handle can be rotated through 360 
degrees to the most convenient operating position. 


ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


y Special 3-way control without Holdkontrol available 
for loaders, lift-trucks, etc. Spool change allows operator 
to inch load up or down. 

SPECIFICATIONS 


CAPACITY 2 gpmto 12> gpm è SAFETY Relief valve can be set to protect for any 
range of operation up to 2000 psi e MATERIAL Precision-cast body of high tensile 
strength aluminum bearing alloy. Hardened ground and lapped spool è PORTS 3⁄4” 


N.P. T. —Inlet and outlet. — y3 ” N.P. T. —Cylinder ports e MOUNTING Any two of the 
three pods can be used. Pads reversible for alternate top or bottom mounting € 
CONTROL Spring-loaded Control handle returns to nevtral. Handle swivels 
360° and may be operated in the mos! convenient position e SYSTEMS Open or 
closed center. Single or Double Acting. Open free flow or restricted flow eMOLD- 
KONTROL Voaive will hold when ploced in on operating position until it is either 
monvally returned to nevtral or until the relief valve operates which releases the 
lock. This lock can be turned on or off by regulating a screw on operating port face. 


G N 


Hi-lo-poc pump Strokontrol cylinder 


| | | | K) 
Holdkontrol volve H-730 coupler 
Where top performance is needed 
insist on Char-Lynn Equipment 
Catalog and Engineering Data Free on Request 
. » Your Inquiries Invited 


F-240 filter 


Horsepower pump Horsepower cylinder 


Conveyor roller application at 
left shows how Spirolox attains 
neat, compact, simplified design, 
even on rotating assemblies. 
Stationary application of lock 
assembly illustrates how Spirolox 
can be applied to hard-to-reach 
places where retaining ring must 


FREE DATA BULLETIN 


Send blueprint of your retaining problem. 
Ramsey Corporation, St. Louis 8, Mo. 


Rotating 


operate in very confined space. 
Secret of Spirolox adaptability 
is patented two-turn construc 
tion, which makes possible 
unique locking characteristic... 
will not jump out of groove. 
Always provides a uniform 
shoulder... no lugs, no gap. 

U. S. Pat. No. 2,450,425 


and Foreign Pats. Other 
pats. pend 


Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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New Books continued 
to 40 per cent, with a frit to pigment 
ind refractory ratio of 3:1, were su 
perior to ¢ ommercial paints pigmented 
with metallic powders. Paint character- 
istics can be widely varied by the ad 
dition of zinc dust and/or mica and 
by variation of the 
ratios of frits 
Muffler various 


items of engineering equipm nt were 


composition and 


components of 


coated with the best experimental 


paints, and the items were field tested 
at the Engineer 
Fort Belvoir, Va 
verified 


Ground, 
field tests 
that this 
type of paint, when applied to clean, 
sandblasted conventional 
methods and fused by heat generated 
within the 
durable, 


Proving 
hese 


laboratory results 


steel by 


omponent, provides a 


heat-resistant, corrosion pro 


tective film superior to that provided 


by the conventional olive-drab paint 


now being used on military equip 
Based on the successful com 


pletion of these 


ment. 
studies, a procure 
ment specification was prepared 
Cost of the paints developed is 
high; however, over-all reduction of 
more than 85 per 


maintenance 


cent in existing 


can be achieved. 


Ihe report concludes 


costs 
a ceramic frit, 
silicone resin-type paint has been de 
veloped which is capable of with 
standing temperatures up to 1400 | 
without significant 
loss of protective properties and which 
meets 


deterioration oi 


other desired military 


charac 
teristics 


The Structure of 
Turbulent Shear Flow 


A. A. Townsenp, Emanuel College, 
Cambridge University. 54 x 8 in., 

Published by Cambridge 
University Press, 32 E. 57 St., New 


York 22, N. Y. $7.50 


315 pp 


This is the first book to attempt a 
systematic and comprehensive dis 
cussion of all kinds of turbulent mo 
tion, and the first to provide an 
analysis of the processes which occur. 
Turbulent motion is the 
portant and the 


branch of fluid dynamics. 


most im 
least understood 
Che theory 
has traditionally been regarded as an 
unsolved problem for half a 
century; present knowledge of the 
subject depends mainly on experi 
mental studies during the last 10 yr, 
ind these results are scattered through 


Over 


(Continued on page 408) 
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makes hand lettering old fashioned 


Its speed and uniformity is standard in modern drafting rooms — Legib\ 
reproduction of k ttering 1s a must. But perfect hand le ttering take s time and 
skill. and both cost big money these days. That’s why thousands of moder: 


K&k 


R 


drafting rooms have adopted Leroy lettering- a development as 


standard on all jobs. 

Leroy lettering can't help but be pe rfe ct regardless ot the job or the ex 
perience of the man. Each letter is completely and uniformly produced in one 
quick, simple operation It’s so exact, yet so simple, that one man Can Start 
the job and another finish it without any variation in lettering. Because the 


lettering template is the same, there 's almost no room for mistakes 


Every necessary type face and symbol in a wide range of sizes, 1s availal 
in Leroy templates. Each template is engraved with traditional K&E atte: 
tion to quality, built for a lifetime of use. Special electronic, mathematical, 


mapping and geological templates are available we'll even make them t 
order with your own symbols or trademarks. See Leroy lettering equipment 


at your K&E dealer. 
and measuring tapes 


Kee KEUFFEL & ESSER CO. 


NEW YORK « HOBOKEN, N.J. * Detroit « Chicago * St. Louis * Dallas * San Francisco * Los Angeles * Seattle * Montrea 


89 YEARS OF LEADERSHIP In equipment and 
drafting, surveying, reproduction and optical tooling 
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Why designers see everything they want in National fabricated parts 


National gives them greatest design freedom with 
over 80 grades of basic materials— laminated plasti 


vulcanized fibre and nylon 


National has the machines and skills to fabricate 
whatever customers design irom a -deep draw in 
vulcanized fibre to a tiny 1/1 screw machined bearing 


of PuENOLITI 


National offers unbiased recommendations and 
practical technical assistance based on years of experience 
in applying the broadest line of basic materials in the 
industry 

Get the facts on National Fabricated parts. Sec how 
you may profit send for our free illustrated booklet on 
fabricated parts—''Management Decision for Profit." 


Address Department H-11. 


/ 
& NATIONAL vULCANIZED FIBRE CO. WILMINGTON 99, DELAWARE 
/ 


In Canada Nation 


406 


bre Company of anado, itd Toronto 3 Ontario 


Product Engineering — November, 1956 





*Steel Thimble Roller Chain 


Jeffrey STR Chain on traction wheels of large cutter. 


OU SEE MORE and more Jeffrey STR Chain 
Taa day. Jeffrey’s own high-quality equip- 
ment uses Jeffrey STR for dozens of power 
transmission and conveying applications. Other 


manufacturers incorporate Jeffrey STR as 
original equipment on machines they make. 
And operators everywhere replace chain drives 
of whatever make with Jeffrey STR. 

With Jeffrey STR you get a balanced chain 
design with maximum strength and minimum 
weight. Moreover you get the reserve strength 
so necessary for the hard work and sudden over- 
loads common under full-scale operations. 

For dependable, long-life chain for power 
transmission, conveying and elevating service, 
see your nearby Jeffrey distributor or district 
office, or write to The Jeffrey Manufacturing 
Company, Columbus 16, Ohio. 


ad JEFFREY 


Jeffrey STR Chain on crawler drive of power shovel. 


CONVEYING © PROCESSING * MINING EQUIPMENT * TRANSMISSION MACHINERY è CONTRACT MANUFACTURING 
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well-known ancratt manupacturer reports: 
“HEATING TIME DECREASED 50%... 


HEATER LIFE INCREASED 75%!”, 


s 


WATLOW'S 


CARTRIDGE HEATING UNIT 


"By using the firerod heater, the heating time was decreased by 
50 per cent ond the heater life was increased by at least 75 per 
cent with respect to the cartridge heater we were previously using”. 


"The decrease in heat up time required because of the concentrated 
heat of the Firerod has made it possible for us to remove the bolt 
from the crankshaft, a feat which was next to impossible before, 
since the bolt can be expanded away from the crankshaft before 
the heat is transferred to the crankshaft”. 


E New Design Offers AS MUCH HEAT IN 1/5th THE SPACE! 
B Units from 7/8" to 12" long; 3/8" and 1/2" dia. 
WRITE for free illustrated Bulletin. Full of convincing facts and figures. 


SINCE 1922 —DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


1392 FERGUSON AVE. 


FREE! 


DE 
SOLENOID VALVE 
CATALOG 


Atkomatic's completely 
new engineering guide 
»» . Catalog 200-A 


Automatic flow control 
—air, gas, steam, liquids Send for it! 


Solve YOUR flow control problems Atkomatic-ly 


Order from a complete line of two-way solenoid 
valves . . . fully illustrated and described in Atkomatic's 
new engineering catalog. Contains flow charts, coil 
charts, dimensions, applications. For economical, 
trouble-free operation depend on Atkomatic. 


* Built to your specifications * Rugged, dependable 

* Individually tested * Bronze or stainless steel 
* Packless * Temperatures to 450? 
* Tight closing * High and low pressures 
€ 


* Low maintenance %" to 3” full port pipe size 


SEND TODAY FOR CATALOG 200-A 


—Sfitomalic VALVE C0., INC. 


DEPT. 1-F, 545 W. ABBOTT ST., INDIANAPOLIS, INDIANA 


New Books continued 


various journals and reports. Dr. 
Townsend develops a unified view of 
the dynamics and shows how it ac- 
counts qualitatively both for the mean 
motion and the turbulent motion in 
jet, wake channel, boundary layer and 
rotating cylinder flow. 


Chromium, Vol. I 


ACS Monograph No. 132. Edited by 
Marvin J. Upy. 64 x 9 in., 433 pp. 
Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, 
N. Y. $11. 


Written by 30 contributors and 
edited by a research and development 
engineer, Volume 1 of a two-volume 
ACS monograph covers the chemistry 
of chromium and its compounds. 
Volume 2 describes the metallurgy 
of chromium and its alloys. In Vol- 
ume l there appear chapters on the 
history of chromium, its minerology 
and geology, chemical and physical 
properties of its compounds, analytical 
chemistry, and the manufacture and 
use of chromium compounds. The 
two volumes are a series of mono- 
graphs written by 36 different authors 
expert in particular phases of the 
science and technology of chromium 


Electrical 
Indicating Instruments 


NEMA Pub. No. El 1-1955, Spon- 
sored by Electrical Standards Board. 
84 x 11 in., 48 pp, paper bound. Pub- 
lished by American Standards Associa- 
tion, Inc., 70 E. 45 St., New York 17, 
N.T. $2. 

This standard, also approved by 
NEMA, has resulted from the work 
of the Sectional Committee on Elec- 
trical Measuring Instruments, C39. 
In developing the 1949 revision of 
the first American Standard on Elec- 
trical Indicating- Instruments, C39.1- 
1938, approved by the American 
Standards Assn. in July, 1938, the 
committee gave due consideration to 
the former American War Standard 
for Electrical Indicating Instruments, 
C39.2-1944, and incorporated those 
parts which were applicable to instru- 
ments for use in peacetime industrial 
applications. This specification is 
intended to assure that instruments 
conforming to it will be satisfactory 


(Continued on page 411) 
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@ The unique qualities of this amazing new 
material offer you greater design freedom 
than ever before in a high-strength steel! It 
has unusual resistance to impact, abrasion 
and atmospheric corrosion. It’s tough and 
stays tough at low temperatures. And it 
combines these qualities with triple the 
yield strength of ordinary carbon steel! 
These advantages are changing the design 
of equipment and machinery in a growing 
number of industries. 

Users like new Lukens "T-l" steel because 
its strength and toughness mean lighter, 
more efficient equipment. Because such 
equipment lasts longer, delivers better over- 


DON’T COMPROMISE ON DESIGN FREEDOM! 


Now. your equipment can be lighter, stronger, tougher— 
made with economical new Lukens “’T-1” steel! 


all performance. Because it means lower 
maintenance and replacement costs 


No wonder this remarkable steel is find 
ing its way into so many new plans. And 
Lukens "T-l" steel can be had in the widest 
range of plate sizes available anywhere! 


Whether you want specific product infor 
mation or the best ways to make the most 
of it, write for 24-page illustrated booklet 
LUKENS “T-I” STEEL, to Manager, Market 
ing Service, 849 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania 


Whatever your plans— now's the time to 
change to... 


LUKENS Tl STEEL Em 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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OUR CATALOG 


410 


TERRE ED Te 


FOR PARTS LIKE THESE —AND 


ST 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


Division of The Torrington Company 


48 NORWOOD ST., TORRINGTON, CONN. 


WRITE FOR 


12 


REASONS 
WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


. Performance-proven 


. Longer Life * No Pressure 
"Droop" 


. Dependable Operation at 
—75°F. 

. Improves Low-Tem M 10. Economical Operation 
Starting 11. Light Weight * Compact 

. Built-in Pressure Release 12. Rugged * Tamper-proof 


. Eliminates Vapor Lock 
. More Gallons per Hour 


6 
7 
B. Easy to Install and Service 
9 


. Low Power Requirements 


Leora more about this new and improved fue! pump. 
Write for descriptive folder and specifications, 


ECLIPSE 552553 ELMIRA xv. Omo” 


e. AVIATION CORPORATION 
REG. U. S$. PAT, OFF. 


use 


AWENN 


PRESSURE-SENSITIVE 


naHy 
SAD SSD 


for hundreds 
of industrial 


ALCOA 7 
— ALUARIN VA 


applications 


In every department...from receiving to shipping...from 
receptionist to top management. ..there are many spots 
where Avery labels are saving industry thousands of dol- 
lars every year. Self-adhesive, they simplify and speed 
work wherever there's a need to identify or inform, to 
warn, mask, inspect, mer- 

With Avery electric 


dispensers 
labeling 

is as much 

as 5 times 
faster than 
with ordinary 
methods ! 


chandise or price. You can 
save time and money with 
Avery labels. 


Write today for complete 
information. 


AVERY ADHESIVE LABEL CORP., Custom Div. 165D i 
117 Liberty St., New York 6 « 608 S. Dearborn St., Chicago 5 * 1616 S 
California Ave., Monrovia, Calif. « In Canada, 207 Queen's Quay West, 
Toronto 1, Ontario e Offices in Other Principal Cities 


More information, 

please...and COMPANY i 

free samples. ADDRESS — " — 
Lj aon have 2 CITY Z0NE. STATE... 

— T^ OUR BUSINESS 1$:____. 


NAME... » 
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New Books continued 


| 
| 
| 
for general industrial use. It does not | ea proven -J 


necessarily, however, cover all features 


or special performance requirements of | performer 


instruments to which some purchasers 


| 
may wish to give attention. | always in 
| 


In the preparation of this standard 


full recognition was given to the like- control 


lihood of improvement, and as change 

takes place, revisions of this standard a) 

will be necessary. The third edition = 
(1951) added the detailed require- | the A. W —à 
ments for portable instruments to the 


am 


al 
IN KS 


S 
second edition which covered panel HA YDON (0. qe uS yt 
and 


switchboard instruments only. 
Additional definitions and require- 


ments for portable instruments were | delayed reset time 


SPECIFICATIONS 


Operating temperature range: —65^F to 160^F 
included, as well as miscellaneous Vibrotion: 5-55 CPS with 10g maximum acceleration 


minor changes which were found nec- | delay relays — 


° e? . Hermeticaily sealed units meet military requirements 
essary. In this, the fourth revision, for fungus, humidity, and salt spray 


» Protect power tubes in expensive 
the standard was brought up to date antenna, smiving ec 
and additions were made covering control equipment 


soldering terminals and insulation 
tests. PREFERRED WHERE PERFORMANCE IS PARAMOUNT. 


The et" 
Encyclopedia of | A- W-HAYDON Company 


Write for Bulletin AWH TD402 describing 6400 Series 
DC, 11400 Series AC, 24300 Series 400 Cycle 


American Associations 
221 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 


83 x 11} in., 306 pp. Published by 
Gale Research Co., 424 Book Tower, 
Detroit, Mich. $15. 


This is a directory of non-profit or- 
ganizations of national scope. In most 
cases, the societies and associations 
included have been the source of the 
information provided. 

The organization listings are ar- 
ranged in following sections:. trade; 
business; agricultural and governmen- 
tal; scientific and engineering; educa- 
tional and social welfare; health and 
medical; general; chambers of com- 
merce; a cross-reference index. In- 
formation provided in individual list 
ings includes: name of organization, 
address, chief official, staff, founding 
date, description of purpose and ac- 
tivities. 





Standards On Electrical 
Insulating Materials 


6 x 9 in., heavy paper cover, 656 pp. 


Published by American Society For 


Testing Materials, 1916 Race St., DURA SEALS provide perfect sealing on rotating 
Philadelphia 3, Pa. $6. shafts on processing equipment for the widest 
range of fluids, pressures, temperatures and speeds. 


Sponsored by Committee D-9, the 
changes since the previous edition is- 
sued in 1955 comprise 12 revisions | ; ; à r) poos ; 
and two new items, covering methods DURAMETALLIC \ d CORPORATION 


of testing silicone insulating varnishes M —— 
(Continued on page 414) 
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FILTER 


Hydraulic control system of the Lodge & Shipley Powerturn 90 
Copymatic Lathe protected by a Purolator Micronic? filter 


Designed for highly accurate control 
... fully protected by Purolator Filtration 


On a very successful automatic duplicating 
lathe, this hydraulic control system makes pos- 
sible both quick, simple operation and a high 
degree of sensitivity and accuracy. Reliable and 
uninterrupted operation of a system like this is 
dependent upon freedom from contaminants 
That’s why the Lodge and Shipley Company, its 
manufacturer, made Purolator Micronic” fil- 


ters an integral part of their hydraulic system 


PUROLATOR 


PRODUCTS, INC. 
“FIRST IN THE FIELD OF FILTERING” 
Rahway, New Jersey and Toronto, Ontario, Canada 


Purolator engineers recommended a standard 
filter from their stock of over 2000 models. It 
more than met the system’s special requirements. 

The controlled porosity of Purolator's 
Micronic element evenly filters out contami 
nant particles as small as .000039 inch. And 
because it's made of plastic-impregnated cellu- 
lose, the Micronic element is not affected by 


high temperatures, water, or oil. 


Filtering information for product designers is avail- 
able in our 32 page "Filtration Manual for Product 
Designers". Just enclose 25€ to cover postage and 
handling. Address Dept. P5-1129 
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AVAILABLE IN FIVE TYPES 
FOR ALL KINDS OF SERVICE 


DODGE-TIMKEN 


America’s Quality 
Pillow Block 


1D) oDGE-TIMKEN Bearings are adjusted, 
lubricated and sealed at the factory. Lab- 
rynth seals effectively retain the lubricant 
and prevent the entrance of dust and dirt. 
The inbuilt precision of Dodge-Timken 
Bearings is protected both on and off the 
shaft. They are delivered fully assembled, 
ready to mount. 


Where service conditions are toughest 
Dodge-Timken Bearings prove their qual- 
ity decisively. For superior performance, 
dependability and long life they have won 
their reputation throughout industry as 
America’s quality pillow blocks. 


To meet varying service requirements 
Dodge-Timken Pillow Blocks are available 
in five types—the type E.. Double Inter- 
lock (illustrated) ..Type C..Special Duty 
...and All-Steel. Available in a range of 


shaft sizes from 1-3/16” to 10”. 


Call your Transmissioneer; or write for 
Bulletin A638 giving load ratings, dimen- 
sions and other data on Dodge-Timken 
Roller Bearings. 


DODGE MANUFACTURING CORPORATION 


© COMPLETELY ASSEMBLED 1200 Union Street, Mishawaka, Indiana 


@ FACTORY ADJUSTED 
e PRE-LUBRICATED 


Call the Transmissioneer, your local Dodge Distributor. 
Factory-trained by Dodge, he can give you valuable 
assistance on new, cost-saving methods. Look for his 
name under ‘Power Transmission Machinery” in your 
classified telephone directory, or write us. 
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New Books 2 continued 


WwW L D © N and a recommended practice for clean- 


ing plastic specimens for insulation 


FLUID METERING PUMPS | resistance testing. The compilation 


T : x d includes 83 methods of test and speci- 

Positive Displacement Rotor Type. For Industrial Applications, Gestions. 
Aircraft Anti-lcing and Aircraft Fuel. Two appendices give proposed rec- 
ommendations for writing statements 
on the usefulness of tests of electrical 
insulating materials, and proposed 
methods of test for dielectric constant 
and. dissipation factor of aviation 
fuels. 

Specifications and test methods for 
the following materials are included: 
insulating shellac and varnish; plates, 
sheets, tubes, rods and molded mate- 
rials; mineral oils for electrical insula- 
tion; ceramic products; solid filling 
and treating compounds; insulating 
fabrics and papers; mica products. 

The compilation also includes a 
number of electrical tests and condi- 
tioning requirements for electrical 
testing, which are generally applicable 
to insulating materials. 


IT'S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, Computers: Their 

filling the cavities formed by the three lobes of the rotor. This | Operation and Applications 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 


Epmunp C. BzrnkrrEYv, President, 
Berkeley Enterprises, Inc., and Law- 
RENCE WariNwRIGHT, Consultant. 
combined internally for passage through a single port. 6 x 9 in., 366 pp. Published by Rein- 
hold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. $8. 


Newest developments in both the 
techniques and equipment of auto- 
matic computing are described, illus 
trated and compared in this book. 
Emphasis is on practical, down-to- 
earth information on how these ma 
chines work and what they can do. 
All the basic elements of digital, ana- 
log and miniature computers are fully 
explained, as are such important con- 
siderations as computer reliability, 
advantages, limitations and mainte- 
nance. 

A large chapter is devoted to pres- 
ent and potential applications of com- 
puting machines in scientific laborato- 

= ries, government, military installations 
Compact * Light Weight and many business markets. Other 
Send for Weldon Manual and Catalog with detailed valuable features include: convenient 
specifications and installation drawings, covering the checklist of computer characteristics, 
full range of Weldon pumps in various capacities. listing of books, periodicals, papers and 
Specify your requirements. organizations offering further informa- 
tion on all aspects of automatic com- 

puting machinery; names and addresses 

; of organizations from whom automatic 

3000: WOODHILL ROAD :*- CLEVELAND 4, OHIO computing equipment may be bought 


(Continued on page 417) 
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The difference in these 
. processes could be 


worth millions 


to your company 


ÀÀ Conventional rough forging B Precision forged contour rolled piece 


 /4 
Lv. 


Steel: weight 120 lbs. : Steel: weight 35 lbs. (70.83% saving) 
Titanium: weight 70 Ibs Titanium: weight 20 lbs. (71.43% saving) 


a 


P. WT MC EBENE C 11079 BB machining time: 8 hrs. (approx.) 


50% Saving 


Finished Machined Ring 


The difference is | [2 [D], f 


DROM the example above it is evident that material — — 
Engineered Designs for Optimum Structures 
costs alone, using conventional methods, can exceed 
the total finished cost of parts produced by the exclusive forging, contour rolling, flash and fusion welding) can 
A. O. Smith E.D.O.S. process. By comparing a c 


g a conven- 
tional rough forging with a precision forged, Por fathar tndeesute 
rolled ring (A and B illustrated above), material cost of 


-s i edle tion about E.D.O.S., contact A. O. Smith Corporation, 
the finished ring is cut by more than 70% — machining Milwaukee 1, Wisconsin 


build a lighter, stronger product faster and at lower cost 


, contour than any other existing method! 


time cut by 50%! These great savings — due to conser 
vation of costly metal by predetermined distribution — 
are possible with steel, titanium and other heat-resistant 


alloys. The whole E.D.O.S. process (involving precision 
Through r« E 4 . & bett ter way 


WRITE TODAY FOR FREE ILLUSTRATED A 0. Smith 
BOOKLET — Bulletin 1-17A — Complete 


with technical details. Also arrange for 

showing of new 16-mm. sound color 

movie about this remarkable process. MILWAUKEE 1, WISCONSIN 
international Division: MILWAUKEE WISCONSIN 
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WHERE 
Thread 


rolling 
machines 


Pressure 
testing in 
automotive 
production 


Hydraulic 
we rk teed 
apparatus 


Machine tool 


chucking 
& clamping 


Automatic 
door openers 


Solenoid 

« ntrolled 
hydraulic 
system on 
machine you 


build 


WHY 


Holding position 
(leakproof) 


Oil gets contami- 
nated by scale in 
castings (not criti- 
cal to dirt) reduced 
maintenance 


(Leakproof) ...as 


versus spool valves 
' which cause over- 


demand on 
hydraulic system 


Maintaining safe 
holding pressure 
(leakproof) 


Quick action (high 
flow capacity ) 


! Better performance 


Lower manufac- 
turing COStS 


Reduce service 
problems 


$75.00 


List Price* for a 15" 
4-way incl. Solenoid 


*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


HOW 


Lapped sealing surfaces seal 


' tight indefinitely as a re- 


sult of wear compensation 


Sealing surfaces in constant, 
intimate contact, dirt can't 


' lock valving members - 


saves coil burn-out 


Positive shut off of internal 
port to port leakage and of 
course, no external leakage 


Saving auxiliary equipment 
such as pilot operated 
check valves 


| No spools or poppets ob 


structing full, round flow 


passages 


; Shear-Seal valves have full 


BARKSDALE 


5125 Alcoa Avenve, Los Angeles 58, California 


flow, are leakproof, not 
sensitive to dirt 

Low priced, less auxiliary 
equipment and labor cost 
Valves don't stick, saving 
coil burn-out; stay leak- 
proof indefinitely, seals are 
wear compensating 


VALVES 


Ask for bulletin 5S-H 


.. Remote Controls 
you can... 


**» PULL 


ADJUST 


LOCK :-: 


at lower cost 


Arens low cost 
standard controls 
give you the benefit 
of quantity 
production. We also 
engineer ''specials.'* 


AI. E N$ cowrRors, INC. 


2013 Grceenieaf Street * 


Write for Catalog 
40 page illustrated 
Arens Push-Pull Re- 
mote Controls Cata- 
log. Write for it. 


Evanston, Illinois 


HEYCO NYLON STRAIN RELIEF BUSHINGS 
CUT PRODUCTION COSTS AND IMPROVE 
PRODUCT QUALITY 


j SLIP OVER WIRE 
2—SNAP INTO HOLE 


With Heycos it's no longer necessary to tie wire 
knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced 


HEYMAN MANUFACTURING COMPANY 
Kenilworth 3 New Jersey 


Send wire sizes for free 


samples and specifications. 
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New Books continued 


or rented; large glossary of terms and 
expressions used in the automatic 


Y 
computing and allied fields. precision 
Engineers, physicists and techni 


cians will find this book packed with p 

details on how these machines are instruments 
constructed, and may gain many ideas 

for future development and applica- | 

tions. It is also of interest to busi 
ness and industrial executives in de 
termining where computers can fit in 


with their operations and how the 
can be obtained. 


Plane Trigonometry 


E. RicHaRD HEINEMAN, Professor. There > 
Texas Technological College. 6 x 9 2 i meter” 
in., 167 pp. Published by McGraw- | big 


Hill Book Co., 330 W. 42 St, New | i ision in 
York 36, N. Y. $375. / precis 


This book should prove especially this Series 100 


beneficial to readers who have a weak 
mathematical background. Trigo- | — SEALED 
nometric functions and identities arc 

defined and clarified before going on 

to the discussion of logarithms, th« SUBMINIATURE METER 
solution of triangles, inverse trigo 
nometric functions and complex num 
bers. 








Miscellaneous points include Ip 
plied problems; problems that ar 
encountered in calculus; the concept 


Now you can specify this tiny, light weight 
instrument and still get =3% accuracy over 
f inf | i full scale. Special “O” ring and locknut pro- 
inhnity; me ‘ > í | à i ; : " 
: e anb vide watertight, single hole mounting. Com- 
uses of sine and cosine curves i : á 
plete technical literature sent on request. 


A Study of 
Piezoelectric Elements for 
The Measurement of 

. 9 Meters 
Transient Forces | 


in Only 
PB 111702, Yusur A. Yoter, Henry 
T. Nacamatsu, California Institute of 
Technology. 8 x 104 in., 27 pp. Avail 
able from Office of Technical Serv- 
ices, U. S. Dept. of Commerce, Wash 
ington 25, D. C. $1. 


334" Square! 





The suitability of various piezoele: 
tric crystals for the measurement of 
transient forces is surveyed in this pub 
lication. This is done by comparing 
the “figure of merit,” which is pro- 
yortional to the static charge produced 
by a unit stress, for crystals which ar DeJUR Sealed and Ruggedized Instruments: 
otherwise satisfactory with respect to 1,1 - E qu : me us your ione 
effect of temperature, humidity, brit MENIS GNG WE WUS. SUUNI OUP quovenene. 
ee e SR ee ELECTRONIC SALES DIVISION * DeJUR-AMSCO CORPORATION 
tions determining the output and the PTs 
"response time" of a pickup are pre 45-01 Northern Blvd., Long Island City 1, New York 
sented. The advantages of stacking 


(Continued on page 420) és You re always sure will DI Jl n nstlrilinents; 
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light, strong, corrosion-resistant 


and low in cost — expanded aluminum 
makes fine cable baskets 


Add up the advantages of Penmetal ex- 
panded aluminum and you can see why 
Husky Products, Inc. uses it for their line 
of cable baskets. 


The extreme lightness of expanded alu- 
minum ... 80% lighter per square foot than 
the original sheet . . . makes the baskets easy 
and economical to handle and erect. Yet with 
plenty of strength to take the weight of the 
cables—thanks to the diamond truss pattern. 


Corrosion-resistance makes for durability; 
sustained clean appearance. Low cost means 
large areas can be covered economically. 
Finally, expanded aluminum is easily cut or 


shaped or welded. 


Cable baskets are another example of the 
profitability of Penmetal expanded alumi- 
num. Take advantage of it in your designs 
and in your selling. Further details? Ask for 
folder 507-EM. 


PENN METAL COMPANY, INC. 


General Sales Office 40 Central St., Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Detroit, St. Louis, Dallas, Little Rock, The Baskets in the photos carry electric cables 
Seattle, San Francisco, Los Angeles, Parkersburg in power plants, industrial installations, etc. 
They were made from Penmetal %4” flattened 
expanded aluminum—by Husky Products, 
Inc., Cincinnati, Ohio 
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a message for Pesco’s western friends: 


new faces, new facilities 


will mean better, faster service on Pesco products 


To provide improved customer service in the nine western states, 
Pesco has established = 
SALES OFFICES IN 
LOS ANGELES AND SEATTLE 
These direct factory representatives are now avail- 
able to provide technical assistance on your acces- 
sory problems. They are backed up by the engineer- 


PESCO PACIFIC SERVICE CENTER 

5521 Cleon Ave., North Hollywood, Calif. 
This plant is a completely equipped facility for the 
testing and overhaul of all Pesco products—aircraft 
and industrial. It is operating under Air Force 
cognizance and with Navy and Civil Aeronautics 
Administration approval. 


ing skills and technological resources of the entire 
Pesco organization. 


€ R. B. Harlan, Jr. € Harold S. Doelcher 


Western Regional Manager Service Center Manager 
Los Angeles — STanley 7-3148 


Technician runs dynamometer test on fuel pumps in ex- 
plosion-proof test cell. 


ed £ 


€ R.H. Collier € F. C. Morris 


Sales Engineer Senior Sales Engineer 
Seattle — MAin 8442 Los Angeles — STanley 7-3148 


Pesco fuel and hydraulic pumps being overhauled in 
modern repair department, 


* uuum. 
For information or service on Pesco f \ PESCO PRODUCTS DIVISION 
products, our western customers are | 22) 9 organs 


invited to make use of these new facilities. VAY, i BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD * BEDFORD, OHIO 


= 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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announces 
an unusually precise 


SERVOMOTOR- 
TACHOMETER 
GENERATOR 


HIGHER 
AMBIENTS 


GREATER 
RUGGEDNESS 


ZKAszERV Am DEVICES uve 


SOLVING SPECIAL PROBLEMS I$ ROUTINE AT EAD 


381 CENTRAL AVENUE * DOVER NEW HAMPSHIRE 


New Books continued 


the crystals in parallel to increase the 
hgure of merit are shown 

Ihe application of piezoelectric 
clements to measure normal forces, 
shear forces, and volume expansion 
forces is also discussed. Advantages of 
recently developed ceramic elements 
over natural crystals for the measure- 
ment of normal forces and volume ex- 
pansion are indicated. Natural crys- 
tals must be used to measure shear 
forces. Tables showing the properties 
of various crystals for measuring nor- 
mal forces and shear forces are pre 
sented 


Analysis and Design of 
R-C Phase-Shift 
Oscillator Networks 


PB 102595, NRL Report 3676, Naval 
Research Laboratory. 104 x 84 in., 115 
pp. Available from U.S. Dept. of 
Commerce, Office of Technical Serv- 
ices, Washington 25, D. C. $3. 


Much industrial electronic equip 
ment uses vacuum-tube oscillators for 
generation of sonic, supersonic, of 
r-F energy. One important basic type 
is the phase-shift oscillator, a resistance- 
capacitance tuned oscillator normally 
emploving three or more L-sections in 
cascade. The frequency of oscillation 
may be uniquely determined and ex- 
pressed as a function of the network 
parameters. 

In recent years various papers have 
been published concerning resistance 
capacitance — phase-shift oscillators, 
most of which discussed rather specific 
or novel circuits. Among the first 
papers only the basic circuit was dis- 
cussed; its simplicity as a stable low- 
frequency sine-wave oscillator using 
only one tube was indicated. Other 
points brought out were compact- 
ness, lightness, and low expense of 
building such oscillators, since they 
contained no transformers and only 
a few resistors and capacitors. As 
time passed, the requirements for 
oscillators of this type increased and 
innovations of the basic n 'twork WCIC 
investigated. 

Frequency deviation, frequency 
stability, and harmonic content in 
rc phase-shift oscillators are investi- 
gated by means of general equations 
derived for the three- and four-section 
network types. Network tapering 


(Continued on page 423) 


Product Engineering November, 1956 





"p 


D— 
P 4 


FLUID POUJER DEUS j-»- 


25% Larger capacity valve 


gives faster action to backhoe 


The main valve on all Henry 
Hydraulic Backhoes is the new 
Commercial "Performance Rated" 
'TB05 series. 

Chosen because it has a greatly 
reduced back pressure this valve is 
teamed up with a pump having 


Three point suspension positions new tandem 
valve. Operator easily controls directional flow 
of fluid power to operate backhoe attachment. 


Product Engineering 


November, 1956 


greater discharge than was in form- 
er use. Much faster action of the 
backhoe results and this is most 
important to a contractor who 
must keep working on schedule. 

Because of the parallel circuit 
built into these valves, simultan- 
eous operation of two or more 
cylinders makes digging and load 
discharge one smooth continuous 
operation. 

Consisting of an inlet section, 
five working sections and the out- 
let section, this tandem valve con- 
trols the operation of the cylinders 
which actuate the boom, swing, lift, 
crowd and bucket. The built-in 
combination safety relief-pressure 
control gives,safety protection to 
the entire hydraulic circuit and 
prevents overloading the structural 
members of the equipment. The de- 
sign of these new valves makes it a 
simple matter to incorporate spe- 
cial feature valves to give plus 
values to the equipment. 

“Henry” mounts directly below 
this valve a swing cushion valve 
which smooths out the action of the 
boom as it comes to the end of its 
swing. This takes the shakes out of 


the equipment and reduces its wear 
and tear, thus lengthening service 
life of the equipment. 

Service problems and break- 
downs are minimized because the 
sectional feature of the tandem 
valve permits servicing in the field 
of any one section and does not 
require replacement of the entire 
valve. 

Henry Manufacturing Company 
says, “We feel that Commercial 
valves have contributed to the de- 
pendability and performance which 
has accounted for many sales of our 
equipment when demonstrated 
against competitive machines 

You, too, will find that these new 
“Performance Rated” valves will 
improve your equipment's salabil- 
ity. Write to Dept. G-44, Thé 
Commercial Shearing and Stamp- 
ing Company, Youngstown, Ohio, 
for the Performance Data which 
will show you what goes on inside 
these valves. 


IIL Le LE LA 


shearing and stamping 
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A LOW COST SOLUTION 
TO ALL AUTOMATIC 
DESIGN PROBLEMS 


» 


PowerPack f 


AIR ovunar S 
AND VALVE 


@ Only One Air 
Connection 


@ Built-in Cartridge 
Valves 


@ Integral Speed 
Controls 


@ Solenoid or Air RS 
Limit Control à; AJ 


d 


Immediate Delivery! 


The cylinder-valve combination that is 
complete! A rugged, dependable cylin- 
der...with sensitive, accurate, versatile 
valving built right in! Ideal for design- 
ing into auto-control setups! Close 
coupled or remote, positive, easy main- 
tenance. Cuts piping costs in half, 
single, simple pipe connection at valve 
end only. Check into Power-Pack today! 


Every Designer Should 
Have a Copy of This 


NEW BULLETIN 


Carter Controls, 


2884 Bernice Road, Lansing, Illinois 
(Chicago Subur ` 
GRanite 4-3305 (Lansing) ^ 


inc. 


BAyport 1-7186 (Chicaga) 


NEW LERMER PLASTIC COUPL-VIALS COM- 
BINE SIZE FLEXIBILITY WITH PACKAGING 
BEAUTY AND UTILITY in Color Combinations 


« ». can be used to package one or two 
different or related products in one long container! 


LERMER'S new PLASTIC COUPL-VIALS are supplied in threaded cap 
end body sections joined by an aluminum coupling. Difficult-to- 
package products are packaged with ease, with beauty and utility. 
Sizes can be varied to your needs ... 1” x 4” to 1” x 8” vials are 
available from stock . . . plus many more sizes on special order. 
By inserting a separator in the aluminum coupling, one or two 
different or related products can be packaged in the same vial. 
Write for complete details. 


LERMER PLASTICS, INC. 535 Sou hv 


REPRESENTATIVES IN THESE CITIES: Rochester, Memphis, Miami, 
Cincinnati, Columbus, Cleveland, Chicago, Detroit, Minneapolis, 
San Francisco, Los Angeles, Toronto. 


PIONEERS ANO SPECIALISTS IN PLASTIC CONTAINERS 


Best and fastest for Printed Circuits! 


AUTOMATIC 
EYELET 
ATTACHING 
MACHINERY 


Eliminates 
costly tool 
breakage 


The Edward Segal Adjustable 
Travel Spindle (Patent Pend- 
ing) permits you to set eyelets 
as tiny as .032” I. D. without 
fear of costly tool breakage. 
It is designed to keep the spindle from contact with the pilot 
at the time the eyelet is delivered to the set die...is built right 
into the Edward Segal Model NR eyelet attaching machines. 
What's your eyeleting problem? Printed circuits are just 
one successful application for Segal equipment which is used 
in hundreds of plants in all fields. 
Submit your specs for analysis today, and write us for our 
interesting booklet loaded with eyelet setting data, + 30 


EDWARD SEGAL * 72 SPRING STREET, NEW YORK 12, N. Y. 


Eyeleting machinery, special hoppers & feeding devices 
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New Books ........ continued 


factor and individual section resistance MOND IL AND 

variation effects are shown by curve 

zm WELDING NUTS 
A zero phase-shift network that 


offers flexible circuit design is de ? 
scribed. The accompanying design eee Make Tough Jobs Easy: 
curves developed by analysis of the 

general equations are useful in the 

design of phase-shift oscillators for 

optimum values of frequency devia 

tion, linearity, frequency stability, 

harmonic content, and amplitude 

modulation, as determined by their 

application. The design of an oscillator 

to meet specific characteristics is illus- 

trated. 


Evaluation of High Strength 
Weldable Titanium-Base Alloys 


PB 121069, C. R. Litum, Armour 
Research Foundation for WADC, 8 
x 104 in., 62 pp. paper-bound. Avail 
able from U.S. Dept. of Commerce, 
Office of Technical Services, Wash 
ington 25, D. C., $1.75. 


Six Ti-Al-V alloys were investigated 
for suitability as high strength weld 
able sheet at high temperatures. All 
sheet material were capable of heat 
treatment to a strength-weight level 
competitive with stainless steel. The 
alloys were weldable and good form 


ability was indicated. Favorable prop 
erties were retained after preparation 


with commercial quality sponge mete 
rial and heat treatment at commer- : : : : I 
e , If you've got a product involving metal fabricating, 
cial standards. 'The best compositions f 7 bli h Mid 
, "D , ' astening or assembling, chances are you can use Mid- 

lay in the range of Ti-4A1-4V to Ti- ae oes a ee ee 


6À1-4V. land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 

to the part or parts concerned, they don’t have to be 

Scaling of Titanium and held while bolts are turned into them. Thus one man 
Titanium Alloys can often do the work of two. 


PB 121219, 8 x 104 in., 110 pp, paper And they’re indispensable when it comes to those 
bound. H. J. Srecet, R. C. Duncan tucked away, hard-to-get-at places. Welded in advance 
Jr., R. E. Swirt, Dept. of Mining and to those inside spots where it is difficult—or impossible— 
Metallurgical Engrg., University of for hands or tools to reach, Midland Welding Nuts hold 


Kentucky. Available from Office of fast while bolts are turned into them. 


Technic Services, U Yept i i ; 
l'echnical Services, U.S. I ept. of If you're a designer, you'll want to know about these 
Commerce, Washington 25, D. C. 


$2.75 time and labor-savers, too. Midland Welding Nuts will 
»5./ 2. 


solve and simplify many of your problems, too. 
Preliminary study of the scaling 


characteristics in air of 36 experimen- 
tally produced Ti and Ti-base alloy 
ampie at temmpesstinnes off 1208, $908, The MIDLAND STEEL PRODUCTS COMPANY 
1600 and 1800 F for 4 to 300 hr. 6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Scales formed on all alloys at 1600 Export Department: 38 Pearl St, New York, N. Y. 
F were studied by x-ray diffraction. Manufacturers of 

: Automobile and Truck Frames . Air and Vacuum Power Brakes 

(Continued on page 426) Air and Electro-Pneumatic Door Controls 


Write or pbone for complete information! 
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During rotation at a given angle, pin or slipper- Rzeppa Joints always transmit torque smoothly, 
type joints speed up, slow down twice during one even at unbalanced angles. Note constant veloc- 
revolution, as shown by the solid line in the graph. ity of 100% for Rzeppa Joint (dotted line). 


Are You Getting The Design Advantages Of Constant Velocity? 


The simple illustration above shows how Rzeppa 


Constant Velocity Joints transmit torques smoothly CONSTANT 


—and profitably—on many of today’s most ad- 
vanced designs. 


VELOCITY 
Machinery and equipment of all types can take UNIVERSAL 
advantage of Rzeppa’s unique design. It makes 
possible these money-saving features: fa d JOINTS 
INCREASED SPEEDS D 
REDUCED, DOWN-TIME 


LOWER MAINTENANCE a THE GEAR GRINDING MACHINE COMPANY 
e GREATER ANGLES e 3939 Ch her, D 11, Michi 
ist , Detroit 11, n 
Why not investigate? Write today for d Lm 


anvintive liter; x — Manufacturers of: Fully Automatic Gear Grinding Machines è Detroit 
des ript ive literature. Screwmatic 750 single spindle screw machine. 
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assures accuracy 
in lens cutting 


‘Exploded view of 
PrecisionSpring Bi-directional 


No-back Clutch 
in American Optical 
M-542 Lens Cutter 


A turn of the clutch handle lowers the clamp arm and pre 


lens firmly against the lens pad. 
wheel, g 


This Marquette PrecisionSpring Clutch pro- 


constant and with 


back-lash. 


trouble-free performance—and saves the oper- 


vides unitorm pressure, 


minimum It assures dependable, 


ator s time. 


The input shaft can be rotated in either direc- 
tion, and drives the output shaft in the same 


direction at the same speed. But when torque 


is applied to the output shaft (either clockwise 


lock 


securely and the output shaft will not rotate. 


or counter-clockwise) the clutch will 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT ©) 


ANTI-FRIC 
HYDRAULIC GOVERNORS * 
ROTARY OIL PUMPS * 


Product 


CORPORATION * CLEVELAND IO, OHIO 


The lens revolves u 
bias] pl o exact shap 
uided by te mplate, Cuts it to exac shape. 


Please send information on the functions, 
operation of the 


sses the 
hile the cutter 


Marquette Spring ( lutches have given depend- 
able service for many years in a wide range of 
applic ations—from Aircraft to X- ray. They 
require very little space. They maintain their 


efficiency almost indefinitely. And they cost 


much less than other types of clutches. 


Send the coupon for complete descriptions and 
drawings of: 

OVER-RUNNING or FREE-WHEELING CLUTCHES 
BI-DIRECTIONAL NO-BACK BRAKES «+ REVERSING 
CLUTCHES * SINGLE REVOLUTION CLUTCHES. 


MARQUETTE METAL PRODUCTS DIVISION 
1143 Galewood Drive, Cleveland 10, Ohio 


basic types of PrecisionSpring € 


COMPANY 


Other Marquette Products: 

TION BEARING TEXTILE SPINDLES 
AIRCRAFT WINDSHIELD WIPERS 
PRECISION PARTS AND ASSEMBLIES 
Engineering Ni 


vember, 1956 


NAME "m 


ADDRESS 


applic ations, 
lutches. 


ECLUTCH 


HANDLE 


CLAMP 
ARM 


LENS 


CUTTER 
WHEEL 


and 





New Books ..continued | 


Alloy Strip in er | 


Scaling propensity of Ti-base alloys | 
relative to unalloyed Ti is evaluated | 
according to weight gain with time. | 


An investigation of gaseous penetra- | Fractional Horsepower 


XC acie d iuis VARIABLE SPEED 
at 1600 and 1800 F | P U LLE YS 


Precision Sizes meets 
New Design Needs... 


is included. 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


PENN 


PRECISION PRODUCTS, INC 


$01 Crescent Avenue * Reading, Po 


SALES OFFICES 


New York Philadelphia 

H.G. WILLIAMS J. A. RHODES 

Ramsey, N. J Upper Darby, Pa. 

Boston 

F. G. STROKE 

Cleveland 

L. D. ALSPACH 

Chicago 

R. A. BURKETT 
Los Angeles 
KRUSEN WIRE & STEEL CO, 


WAREHOUSES 

New York 

BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jersey 

Chicago 

PRECISION STEEL WAREHOUSE INC. 


Los Angeles 
KRUSEN WIRE & STEEL CO. 


St. Lovis 


J. A. CROWE 


Houston 
RANDOLPH 
SALES CO 


The Steel Skeleton, Vol. II: 
Plastic Behaviour and Design 


J. F. Baxer, Head, Dept. of Engineer 
ing; M. R. Horne, Assistant Director 
of Research; J. Heyman, Lecturer, 
University of Cambridge, Cambridge, 


England. 74 x 104 in., 408 pp. Pub- | 


lished by Cambridge University Press, 
32 E. 57 St., New York 22, N. Y. 
$12. 

Vol. I of The Steel Skeleton covered 
elastic behavior and design of steel 
structures, describing the experimental 


investigations of the Steel Structures | 


Vol. II, Plas- 
tic Behaviour and Design, describes 
the investigations of structure design 
in the plastic range. 


Research Committec. 


Because some parts of a structure 
pass out of the elastic into the plas 
tic range, experimental investigations 
discovered that orthodox methods of 
structural design did not fully exploit 
the qualities of steel as a building 
material. Vol. I concluded that the 
elastic behavior of building structures 
was too complicated to form the basis 
of a 


method 


really comprehensive design 


These investigations have 
led to a 


method, 


much simplified 
and thc and most 
economical design of portal frames is 
now possible. 


design 


direct 


Vol. II devotes particular attention 
to instability of structures. Behavior 
up to collapse of continuous stan 
chions is and a design 
method for multi-story welded frames 
outlined. Recent buildings designed 


plastically are 


described 


also described 


Engineering as a Career 
Rapu J. Smit, San Jose State Col 
lege, 6 x 94 in., 365 pp. Published by 
McGraw-Hill Book Co., 330 W. 42 
St., New York 36, N. Y. $4.75. 

Io fill the ever widening gap be 
tween industry’s requirements for en 
gineers and the number of engineering 


(Continued on page 429) 


FRONT MOUNTING 


1350 ECONOMY 
PULLEY 4% TO 4 HP. 


COMPOUND 
DRIVE PULLEY 
%2 TO % HP. 


—— 
ur 


Economical— 
low in initial cost ...easily in- 
stalled on old or new equipment. 


Minimum Maintenance — 
simple construction assures trou- 
ble-free operation . . . lifetime 
lubricated with oil-impregnated 
bronze bushings. 


Constant Belt Alignment— 
inner and outer pulley sheaves 
open equally to provide smooth, 
infinitely variable speed ratios 
to 8 to 1. 


No Slippage— 

Sure grip of belt sides delivers 
full traction under all load con- 
ditions...result is greater horse- 
power carry capacity. 


Get the new 
12-page Lovejoy | == 4 
catalog! 


Write today. E j 
ees 


Wiss LOUEJOV FLENIBLE COUPLITIG CO 


^ 4873 W.Leke St., Chicege 44, III. 
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Above (right) —In this continuous installation, 
strip steel is treated with Bonderite, then with 
Bonderlube lubricant. Below, treated strip is 
re-coiled as it comes out of the machine, 
Bonderite-Bonderlube treated. 


Successive steps in forming a small case from 
Bonderite and Bonderlube treated strip. 


Photos courtesy Thompson Wire Company 


For better performance 
in the forming dies... 


Get steel strip, mill-treated with 


BONDERITE 


and 


BONDERLUBE 


Here’s a service that can mean real savings in your cold 
forming operations. Buy mill-treated steel, in coils, 
treated with Bonderite and Bonderlube and ready for 
the dies. 


This specially treated strip, with its Bonderite-Bonder- 
lube coating, is used for many products and components 
made by cold forming. The combination of Bonderite and 
Bonderlube provide such effective lubrication that severe 
deformations are possible without marring surface finish. 
Tools and dies last longer, production may be greatly 
increased, production costs are reduced. 


Investigate mill-treated steel strip with Bonderite and 
Bonderlube. Ask your strip supplier about this new 
development. 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Of. 


PARKE, 


BONDERITE 
corrosion resistant 
paint base 


aids in cold forming 
of metals 
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BONDERITE and BONDERLUBE PARCO COMPOUND 


rust resistant 


Sine 
RUST PROOF COMPANY ( f i914— 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN leader in 


the field 
PARCO LUBRITE TROPICAL 


wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 





We design rolls to solve 
continuous Processing 


problems 


Our Shaf-Tite* Rolls in- 
corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 


We are the only manufac- 
turer who makes every type of 
roll... rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 


3 inch diameter and 3 feet long usual minimum. 


Send for: 
1. 48-page Catalog of 

industrial Rolls 
2. 64-page Rubber Rolls Handbook 
3. Series of Technical Roll Reports 


RODNEY HUNT MACHINE 


Industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., 


Linear VEE-DAM rings 


Here's the revolutionary, split-V-Ring design that 

makes other hydraulic packing obsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 
formance — even without precise fitting. 


* Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together... eliminate labyrinth flow. External 

abutments (B) provide stabilizing support and 

prevent lateral leakage. Even when gaps occur 


at ring joints, fiuid can't leak past VEE-DAM Rings. 


* Save on installation and maintenance . . . reduce 
down time, with Linear VEE-DAM Rings—a real 
achievement in hydraulic packing design! They're 

available in a variety of compounds to meet 
extremes of pressure and temperature. Get the 
facts now. 


Arthur. Tickle ianuis Works, Inc. 


21-I Delevan Street 


“PERFECTLY ENGINEERED PACKINGS" Brooklyn 31, N. Y. 
rrr 


LINEAR 


, STATE ROAD-& LEVICK ST., PHILADELPHIA 35, PA 


Name...... 
Address 


LINEAR, Inc City... 


Product Engineering 


Please send ALUMICOAT Brochure to: 


Rubber 

covered 
squeeze 
rolls 


A 


Wood rolls 
for wet 

or dry 
service 


Stainless 
steel 
rolls 


Teflon 


and other 
plastic 
rolls 


Tube rolls, 
any metal 


Chromium 
plated 
steam and 
cooling 
rolls 


co. 
U.S.A. 


Él imde 


Zone 


1 
l 
I 
t 
I 
I 
I 
| 

J 
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New Books continued 


graduates, educators have suggested a A 

ori t f high school stu Th t t t 
lou d RD 3 : n E answer 0 your Curren projec 
of study and as a career. Here is the 


frst attempt at a systematic ...0r your next one... may be easier 


tation intended to explain the nature 
of engineering, describe the work of th t e f th S 
professional engineers, and indicate WI L 0 E i: 


the requirements for success in thé 


tion course for freshmen students, th« 
author first describes the engineering 
profession, its history and functions 
In the second section the engineering 
curriculum is covered to better a 
quaint and guide the beginning stu 
dent in subject coverage and tools 
ind methods of proulem solution. In 
the last section a preview of basic en 
gineering sciences (mechanics, ther 
modynamics, electrodynamics, engi 
neering economy) is included to give 
the reader a practical, if elementary, 
oncept of the fundamental laws with 
which he will be working 


Engineering Formulas 

and Tables 

5 x 74 in., loose leaf or paper cover 
350 pp. Published by Lefax, Sheridan 
Bldg., Ninth & Sansom St., Philadel 
phia 7, Pa., $2.75. 


Contains 350 pages of basic form 


las, design data, and tables. Con 


densed, indexed and mathematically If you think Stromberg-Carlson makes telephones only for office 
accurate, division sheets with printed or home conversation, you should know how many instruments 


tabs furnish access to the particula: we offer for specialized jobs. 


Shown above are just a handful, developed for somebody’s 
5 i special project. 

me rerit: Suspended-type ‘phones, great space-savers; used either in 

du. si ues pipe and dial or manual service. | 

fittines. steam tables and mathematical Remote-control instruments, such as we make to work with 

tables. dictating machines. “Press-to-talk,” “Press-to-receive” and 
*Press-to-control" handsets, very popular in two-way radio 
applications. “1574” telephones, with a special 

Mathematics for — key for transferring calls (or other functions) 

with Applications from one line to another. 


information desired. Sections include 
mathematics, measures, materials 


Henry M. Noperman, Polytechnic NEW CATALOGUE, with complete description of all 
Institute of Brooklyn, FREDERICK W special-project instruments, sent you on request. Or 
Smitu, National Broadcasting Co., for a specific problem, just write 

4 x 6} in., 391 pp. Published by 

McGraw-Hill Book Co., Inc., 330 W 


42 St.. New York 36, N. Y. $7.00 2 


This book correlates engineer 


practice and mathematical topics of STROMBERC-CARLSON COMPANY 
importance to the electronics field A DIVISION OF CENERAL OYNAMICS CORPORATION 


(Continued on page 432) Teilecommunication Industrial Sales * 119 Carlson Rd. * Rochester 3, N. Y. 
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Pi a el. to toe 


Wagner ELECTRIC MOTORS...the choice of leaders in industry 


HEAVY-DUTY BALL BEARINGS — Highest quality bearings of more BEARINGS CAN BE RE-LUBRICATED— These Wagner motors can 

than ample capacity to carry heavy loads provide long trouble- be re-lubricated when necessary to prolong bearing life. New 

free service. grease can be added—old grease removed through openings 
provided in top and bottom of bearing housing. 


ahi 


BEARINGS STAY CLEAN—Both ends of these motors are equipped EASY TO CONNECT—Large diagonally-split conduit box which 
with running shaft seals to keep dirt, dust and water from the can be mounted in any of four convenient positions, provides ample 
bearings. There's no grease loss because bearing housings have room for making connections. Leads are readily identified by 
effective seals to prevent escape of grease. numbers stamped on the terminal bushing. 


i 
l 
i 
I 
i 
I 
E 
I 
i 
à 
I 
: 
I 
I 
I 
f 
i 
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Wagner totally-enclosed motors mean 
less down-time for machine tools 


Wagner totally-enclosed fan-cooled motors are particularly 
suitable for use on all types of machine tools. 


They are fully protected against damage from steel filings, 
chips, dust, dirt, fumes and moisture. They require no 
maintenance other than periodic lubrication. 


If appearance is a factor, you'll find that the pleasing 
proportions of these motors give them that functional beauty 
obtained only when the design is fundamentally right. 
Ribs on the corrosion-resistant cast iron frames add mechani- 
cal strength and increase the surface area for more efficient 
cooling. Full information and principal dimensions are given 
New NEMA Frames — in Bulletin MU-203 which is yours for the asking. 
Standard and 


Explosion-Proot Your nearby Wagner engineer can help you select the 


right motor for your applications. Call the nearest of our 
32 branch offices, or write us. 


Wagner Electric Corporation 


6406 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY * Berkeley. . Livermore 


m 


* 
om» 


At UCRL’s Livermore, California, site interior view of drift tubes in high 


"cur 


ne accelerator designed to delive ma of 3.6 Mev protons or 7.8 Me 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 

in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory's unique 
scientist-engineer task force teams. 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy 

There are many such teams. And what you can do as a member, In addition, you will be encouraged 


E. d i t xplore f l: ntal oblems of 
is limited only by yourself—your ability and your interest. —Á— B 
2 amemus Pip your own choosing and to publish vour 

For UCRL is directed and staffed by some of America's findings in the open literature 


most outstanding scientists and engineers. This group offers And for your family —there's pleas- 
pioneering knowledge in nuclear research— today's most expansive a living to be had qns Cali- 

duse . ^ a da ornia s sunny, smog-tfree Avermore 
facilities in that field...and wide-open opportunities to do 


Valley, near excellent shopping centers, 
what has never been done before. 


schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


TRONICS ENGINEER, you may be in physics as weapons design, nuclear tomorrow— at UCRL today 
volved in a project in any one of rockets, nuclear emulsions, scientific Send for complete information on the 
many interesting fields, as a basic photography (including work in the facilities, 
member of the task force assigned each new field of shock hydrodvnamics) 
research problem. Your major contribu- reaction history, critical assembly 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 


[ YOU àre à MECHANICAL Or ELEC- fields of theoretical and experimental You can help develop 


work, personnel plans and 
benefits and the good living vour familv 


can enjov CRI 


nativeness to solve a broad scope of con- DIRECTOR OF PROFESSIONAL PERSONNEL 
sistently unfamiliar and novel problems UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 
If you are a CHEMIST Or CHEMICAL LIVERMORE, CALIFORNIA 
ENGINEER, you will work on investiga- Please send me complete information describing UCRL facilities 
tions in radiochemistry, physical and 1 projects and opportunities 
inorganic chemistry and analytical 
chemistry. The chemical engineer is My fields of interest are 
particularly concerned with the prob 
lems of nuclear rocket propulsion | Name 


weapons and reactors , 
I Address 
If you are a PHYSICIST Or MATHEM A- 


TICIAN you may be involved in such City 
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SKETCHFORM SETS 
A Roland 


Teiner First 


Letter-paper sized pads fit briefcase. 
Sketching designs, ideas, revisions, makes 
three automatic copies. Copy to Teiner 
brings cost-saver radius and design sug- 
gestions with quotes. 


SPINFORMING 
A Roland 
Teiner First 


Spinforming permits 
cost-saving model and 
short run fabrication 
Thimble size to sixteen 
foot diameters. Exam 
ples: (1) Conical (2) 
Spherical (3) Cylindri 
cal 

HYDROFORMING 

A Roland 

Teiner Facility 
Hydroforming permits 
cost-saving special 
shapes, medium run 
fabrications. Up to 
twelve inch blanks. Ex 
amples: (1) 
deep drawings (2) Un 


Irregular 


spherical pressings (3) 
Combinations; part 
spinformed then hy 


droformed 


DEFENSE, ADVANCED AIRCRAFT, NU 
CLEAR RESEARCH AND AUTOMATION 
EQUIPMENT CUSTOMERS ARE MAKING 
SUBSTANTIAL COST-SAVINGS BY USING 
SYMMETRICAL SHAPES AND TEINER 
FORMING METHODS 


ROLAND TEINER COMPANY, Inc., Dept. 50 


134 Tremont St., Everett 49, Mass., Tel. EV 7-7800 
ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 
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New Books continued 
different from 


ivailable texts because of exten 


The presc ntation 15S 
other 
sive correlation between mathematical 
theory, which has generally been 
treated from a classical point of view 
ind the practical application. 

Recent 


electronics field include transistors, the 


advances covered in thi 


matrix method of network analvsis 
and dimensional analysis of electroni 
problems, including a discussion of 
the mks system of units. Up-to-date 
exercise problems based on actual cu 
rent industrial engineering practice ar 


included. All 


tions are 


mathematical app! 
accompanied by examples 


ind supported with reference 


Criteria for Professional 
Employment of Engineers 


51 x 84 in, booklet, paper bound 
cover, 23 pp Published by Nation 
Society of 
2029 K St., 
D. C., 992 


Engine 
Washington ( 


Professional 


N.W 


Printed in check-list format, th« 


booklet covers specific categories o! 


engineering career development. The 
criteria included suggest the responsi 
bilities of the employer to his prof 


the latter's 


employer 


mal employees, and 

responsibilities to the 

l'opics included are recruitment, in 

doctrination, professional development 

of th« 

ing titles, personnel 
l 


termination policies 


individual, salaries, engine 


practices, ind 


Modified 12 Per Cent Chromium 
Steels for Intermediate 
Temperature Applications 


PB 121226, 8 x 104 in., 23 pp, pape 


bound. P. SHauttan and J. R. Lani 
High Temperature Alloys Branch, 
Metallurgy Div., Naval Research Lal 
Washington 25, D. C. Available from 
Office of Technical Services, U. S 
Dept. of Commerce, Washington 25 
D.D. S07 

Development by the Navy of a usc 
ful 12-per cent chromium steel modi 


i 


fication without columbium is dk 
scribed in a report of recent research 
released for industry use. The re 
search was part of continuing investi 
gations into replacement of austenitic 
ror high stress, 


steels bv ferritic grades 


(Continued on page 435) 
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BRAIN-SHRINKING " 


FOR ELECTRONIC 
SYSTEMS 


made possible by 
Elgin's new 


NEOMITE 


NEOMITE Relays 
world's smallest 
requiring « 

Ur 


to open 


Specifications 
Contacts; Arrangem 
1 Form "C" (SPDT 
Rating:28 v DC, at 250 * 
ma. Resistive Load 
Contact Resistance. .03 4 
ohms maximum, .05 ohms"S 
after 1,000,000 oper 
at Specified Load 
Coil Operating : 
Specifications. Pull-In:;* 
7 MA or less. Drop-Out 
LUEGO OE TT 
Coil Resistance: 2000 
Ohms + 10% at 20°C 
Operating Voltage: 18 to M 
30 v DC 
Vibration Resistance. 
10 G, up to 500 cps 
Shock. 50 G, without 
damage 


ations 


Temperature Range. 
55°C. to +-85°C 


ACTUAL SIZE 
.09 ounces . . . just 0.392 
x 0.195" x 0.530" high 


AyAILABLE COIL RESISTANCES 
50, 200, 500, 1000, 2000 Ohms 


ELECTRONICS 
DIVISION 
ELGIN NATIONAL WATCH COMP, i y 
Elgin, Minois F 


Sales representatives in princi; 


No ember, 


1956 





MORE OF THE GARLOCK 2.000 


A | k i e" 


help 
make 
power 
steering 


i ; 
"Ti ET 
; 


The low coefficient of friction and longer service life of Garlock Teflon 
seals has been used to great advantage by a large producer 
of power steering equipment. The switch to Teflon substantially 
reduced both manual turning effort and wear in the power steering mechanism. 
These seals were designed by Garlock engineers to do a particular 
job better. They are typical of “the Garlock 2,000” ... two thousand 
different styles of packings, gaskets, and seals to meet every conceivable 
need ... the only complete line available. That’s why your 
Garlock representative can give you unbiased recommendations. Call him 
at the start of your next project, his experience will save you time and money. 
Write today for new Garlock Teflon Catalog AD-155. 


DuPont Company 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U. S. and Canada 


em FR E O C EX à Packings, Gaskets, Oil Seals, Mechanical Seals, 
AN Rubber Expansion Joints 
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.ina 
Temperature- 
actuated 


REGULATING 
VALVE 


Smooth, modulating 
control 


— for brine lines in 
cooling systems 


— for condensers where 
pressure line is not 


desired WT TTL 


A temperature actuated M A R A H 
regulating valve you can 

depend —— Marsh " " 
Electrimatic Type WT id t t 

for pressures up to 150 ec rima IC 
psi, water or brine, and 

up to 15 lbs. for steam 

(250° maximum temperature). It opens as temperature 
rises, closes as temperature falls, to give an ideal, smooth, 
modulated control. Can be mounted in any position; serv- 
iced without breaking connections. Seat beads are monel 
to eliminate wire drawing. Sturdy, two-ply bellows assures 
extra service life. Temperature ranges bf 20 F.-60°F.; 60- 
100, 100-140, 140-180, 160-220. All standard sizes from 
3$" through 4". All styles of temperature bulbs. 


Ask for latest data 


MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corp. Dpt. 39, Skokie, III. 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 





This marine duty 

motor was de- 

veloped by Peerless to meet the 
standards and specifications of ABS, 
Maritime Administration and 
AIEE 3£45. It is available in drip- 
proof, splash-proof, totally enclosed, 
spray-tight and water-tight construc- 
tion from 1⁄4 to 30 HP. Peerless 
motors are aboard countless Ameri- 
can and Canadian vessels. Peerless 


—— ns BROWNING FHP SHEAVES 


working with marine motor prob- 
lems. Consult our engineers about the most extensive line on the market! 


your problems. A letter, wire or Only Browning offers you all three kinds of sheaves: Die 
phone call will bring immediate re- Cast for light duty, low initial cost. Pressed Steel for 
sponse. We will work with vou to sturdy, rugged service at medium price. And Cast Iron 
produce the one marine duty motor for heavy duty, highest quality, greatest value; with fixed 
- bore or Browning’s famous interchangeable split taper 
bushing. Choose the sheave most efficient and 
economical for your every job from Browning’s 
complete range of stock sizes. 


design that meets your needs best. 


ELECTRIC MOTOR DIVISION Ask your Browning distributor 


THE Poerkess.Electuic COMPANY or write us for Catalog V1 47. 


FANS . BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


1509 W. MARKET ST. * WARREN, OHIO | E , MANUFACTURING COMPANY 
| Ge MAYSVILLE, KENTUCKY 
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continued 


elevated-temperature applications. Mo- 
difed 12 per cent chromium steels 
have received considerable attention, 
particularly for use in steam and gas 
turbines. 

The report describes creep-rupture 
properties of the 12 per cent grade 
modified by additions of molybdenum, 
vanadium, columbium, titanium and 
carbon. Tests were conducted at 
1100 and 1200F for materials as-cast, 
cast and homogenized, forged and 
normalized, and forged, normalized 
and tempered. Room temperature 
properties also were determined. 

Among other results reported, a mo- 
dification containing 1 per cent molyb- 
denum and 0.7 per cent vanadium 
showed creep-rupture properties which 
compared favorably with the best of 
the columbium-free alloys developed 
so far. 


Theory of Plastic Plates 


PB111943, by W. Pracer, Brown 
University for ONR, 8 x 104 in., 24 
pp, paper-bound. Available from U. S. 
Dept. of Commerce, Office of Tech- 
nical Services, Washington 25, D C., 
$0.75. 

The work reviewed in this publica 
tion is a first step toward a consistent 
theory of perfectly plastic plates, a 
subject somewhat neglected in recent 
treatises on plasticity. Problems con- 
cerning circular plastic plates under 
rotationally symmetric conditions of 
loading and support are discussed and 
experimental correlation is presented. 
The report serves as an introduction 
to a number of recent detailed papers 
and reports on the subject, some of 
which are not readily accessible. 


Applied Thermodynamics 


Rick A. DeNNING and NarHAN M. 
Kane, 9 x 113 in., 89 pp. Published 
by Pelex Publishers, Inc., 149 Broad- 
way, New York 6, N. Y., $4.00. 


This book is not a formal textbook 
on thermodynamics but is written pri- 
marily for use by engineers reviewing 
for their New York State professional 
engineering examination, It is a sum- 
mary of working parts on the subject 
of thermodynamics and includes (1) 
combustion and compression flow, (2) 


(Continued on page 439) 
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BELLOWS 


How to Get the Best Performance 
at Low Cost 
with Temperature Sensitive Devices 


FLEXON OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexonics Corporation manu 
factures a complete range of 
bellows and bellows assem 
blies in brass, bronze or 
stainless steel for vacuum 
equipment, thermostatic de 
vices, pressure controls, pack 
less valves, pneumatic instru 
ments, hydraulic mechanisms 
rotating shaft seals and many 
other services 


The Flexon Bellows Design 
Guide gives valuable applica 
tion and design information 
Write for your copy, today 


FLEXON 
QUALITY 


proved in service and 
backed by over 54 years 
manufacturing 


experience 


BELLOWS 


SENSING BULB CAPILLARY TUBING 


Cost-engineered FLEXON Bellows 
Assemblies are the answer to your 
need for high quality performance in 
temperature controls. 

FLEXON Bellows Assemblies used 
in this type of application consist of a 
beliows, capillary tube and sensing 
bulb, completely filled with a suitable 
liquid. Expansion and contraction of 
the liquid with temperature changes is 
converted to bellows motion. This pro- 
vides small increments of motion for a 
given temperature range making it 
possible to accurately regulate temper- 
ature by modulating the heat source. 

For effective, economical solutions to 
your temperature controls problems, use 
the experience and know-how of Flexon- 
ics engineers. The best time to take ad- 
vantage of this help is while your product 
is in the design stage. Just send an out- 
line of your requirements. 


Flexonics ” 


FLEXON BELLOWS 
DIVISION 


1351 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontaria 
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Tips on specifying timer accuracy 


Facts you should be aware of when selecting 


a timer to meet your accuracy requirements 


The application for a timer gener- 
ally determines the kind and degree 
of accuracy needed. 

If frequent changes are made in 
the timed interval, setting accuracy 
is most important. If a machine op- 
eration or process occurs again and 
again at the same timer setting, re- 
peat accuracy is the critical factor. 
If a timer is factory set for, and 
operates continuously at, one specific 
interval, inherent timer accuracy is 
most important. 

Each of these three ma jor types of 
timer accuracy — inherent, setting, 
and repeat — calls for different design 
and manufacturing techniques: 


INHERENT ACCURACY 


A major factor limiting inherent 
accuracy is the drive motor. This 
must (1) be quick starting, (2) be free 
from coasting, and (3) operate only 
at synchronous speed. Permanent- 
magnet synchronous motors meet 
these requirements better than or- 
dinary clock-type hysteresis motors. 

Clutching on a high-speed shaft, 
close to the drive motor, also in- 
creases inherent timer accuracy. 


High-speed clutching—though more 
complex and costly than low-speed— 
should be used on timers in which 
high accuracy is paramount. 


SETTING ACCURACY 


Length of dial scale, scale divisions, 
style of pointers, parallax and dis- 
tortion due to cover glass, and skill 
of operators are obvious influences 
on setting occuracy. 

Setting may be of either the fric- 
tion or vernier (or worm) type. The 
latter provides good setting accura- 
cies, but lacks the speed and conven- 
ience of the friction method. Human 
errors can often be completely elimi- 
nated by use of a factory-set timer. 


REPEAT ACCURACY 


Shock of operation of a fast reset 
mechanism — or ghock from other 
causes—can change the timer setting, 
resulting in inaccurate repeat cycles. 
This is most likely when the reset 
and setting mechanisms are com- 
bined for reasons of cost. However, 
by careful design, speed of reset and 
resistance to shock can be optimized 
to give the best repeat accuracy. 


PERMANENT-MAGNET rotor of Cramer mo- 
tor (shown here schematically) reaches 
synchronous speed within two cycles 
(0.033 sec. at 60 cps) after field is excited, 
does not coast after power is removed 
Most powerful and accurate timing mo- 
tor available for its size and price 


TECHNICAL HELP AVAILABLE 


Cramer field engineers have the 
answers to most accuracy and other 
timing problems at their fingertips. 
They can tell you about Cramer 
timers with accuracies ranging from 
2% to 1/100th of 1% overall. And 
they’ll be glad to discuss your special 
requirements with you. Get in touch 
with your local Cramer representa- 
tive today or write us direct. The 
Cramer Controls Corporation, Box 
7, Centerbrook, Connecticut. & 


FOUR WAYS TO SOLVE YOUR TIMING PROBLEMS 


NEW TYPE 241 AUTOMATIC RESET 
INTERVAL TIMER, with full-scale 
repeat accuracy of 1/4 of 
1%. Convenient pushbutton 
start, automatic and imme- 
diate reset for electrically 
operated equipment. Fully 
described in Bulletin PB-241. 


NEW TYPE 412 TIME DELAY RELAY. 
Positive action ratchet 
clutch. Repeat accuracy of + 
1/4 of 1%. Introduces timed 
delay interval between opera- 
tion of control circuit and 
load circuit. Ranges: 6 sec. 
to 24 hrs. Bulletin PB-311. 


TALK IT OVER WITH CRAMER 


TYPE 690 TIME TOTALIZER has + 
0.01% accuracy. Totalizes in 
1/100th increments to 60 sec 
or 60 min. High-speed electro- 
mechanical clutching. An 
electrical stop clock for re- 
search or production. A-c or 
d-c models. Bulletin PB-610. 


CRAMER CONTROLS 


CORPORATION 


HIGH-TORQUE CRAMER MOTOR, 
truly synchronous; instant 
start, stop. 300 speeds, various 
output shafts available. 
Torque: 30 in.-oz. at 1 rpm 
Permanently lubricated, 
mounts in any position, UL 
approved. Bulletin PB-110A 
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Neater, Better, Faster Assemblies with 


PHILLIPS «=: SCREWS 


rre 
LU ake d 
: ‘= 
fy 5 ` EN 


ht We 4 


“PHILLIPS HEAD SCREWS are used in part to attach the instrument panel, 
inspection panels, compartment panels, wing tips, electrical panel and 
landing gear fastenings,” says Mr. Counsil, a purchasing agent for the “PHILLIPS HEAD SCREWS help us maintain highest 
Piper Aircraft Corporation of Lock Haven, Pa. ‘In fact, it would be quality and quantity,” states Mr. W. E. Zielonka, 
difficult to find any place in the plane where Phillips Head screws are plant manager of the Fedders-Quigan Corporation, 


not being applied." 


“IDEAL FOR OUR OPERATION,” is the verdict on 
Phillips screws at the Indianapolis plant of the 
Bryant Division of Carrier Corporation, world’s 
largest producers of automatic heating units. 
“Phillips screws are terrific time savers, cause 
less waste and damage and give much tighter 
fit" reports Mr. Al Barnett, foreman of the 
Bryant general assembly department. 


Buffalo, N. Y., makers of famous Fedders room air 
conditioners and other products. Mr. Zielonka con- 
tinues: "Our assembly line employees are the best 
salesmen for Phillips screws. They’re paid by piece 
work, and fast, non-slip driving of screws means a 
lot." 


THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
X marks tbe spot 
the mark of extra quality 


Pledged to highest standards... 


The Phillips Screw manufacturers listed here cooperate to turr out a 
uniformly high standard of quality. As sponsors of the Phillips 
Cross-Recessed-Head Standards Committee they adhere to the es- 
tablished dimensional standards, gauges, and gauging methods which 
will best serve industry. 


È y Members of Screw Research Association 


American Screw Company « Atlantic Screw Works, Inc. » The Blake & Johnson Co. « Central Screw Company « Continental Screw Co. 
Elco Tool and Screw Corporation » Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 
Lock Company e The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 
Pheoll Manufacturing Co. « Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg. 


Company » Sterling Bolt Company + Universal Screw Company + Wales-Beech Corporation 





How About 


Malleable? 


Now...a better crankshaft, 


at lower cost! 


Another vital automotive 


component '*goes Malleable" 


Added to the already broad use of 
Standard and Pearlitic Malleable 
castings in automotive assemblies 
are crankshafts such as these — a 
small one cylinder 3-pounder and 
the 80 lb., 8-counterweight shaft 
for a V-8 engine. 


Pearlitic Malleable was chosen 
for these, for its excellent rigidity, 
uniform structure, design adapta- 
bility, and dimensional uniformity 
— an aid in accurate balancing. 

Production costs are reduced be- 
cause there’s less excess stock to 
be removed, certain machining 
operations are eliminated and mal- 
leable is easier to machine — with 
resulting greater tool and grinding 
wheel life. 

If you're not a malleable user, 
write to this Society for name of 
nearest foundry that can help you 
save weight, increase dependability 
and reduce cost of many parts 
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1800 Union Commerce Building 
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Cleveland 14, Ohio 


MODERN 


ELECTRONIC 
ENGINEERING 
GIVES PRECISE 


MOTOR SPEED 
CONTROL 


Modern industrial electronic en- 
gineering has been coordinated 
with 
provide a 


electric motor design to 
versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature 
Patented feedback, 


circuits 


power 
or "Servo" 
provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ewogpecd 


DIV. of " ELECTRO DEVICES 


ILIA 


4 Godwin Ave., Paterson, N. J. 


ARmory 4-8989 
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New Books continued 

engine and vapor c k 

turbines, (4) heat transfe 

ur conditioning and refrigeratio 
Where required, practical 

tions have been made based 

ence, in order to complete 

ton in problems. Sufhcient 

precedes the solved problems to en 

ible them to be followed with facilit 

[he book is also value to prac 

ticing engineers lesii ipid 


reference to practical oblem 


- NATIONWIDE 
Wen p sona imn PROCESSING 


( n 


l'echRep Div., 
18 & Courtland S 
Pa $2 00 


I his manual I5 onm post 
sections, one of which is devoted t 
servicing and maintenance aids, and 


CIVIC hints whi h irc n »rmalh i 


quired only with experience. Chara P for 
teristics and connections of about 2000 
tubes and semiconductors are included 
in this book. Tube information in- 


amazing 


cludes data on receiving, transmitting, 


ind a variety of special purpose tubes new 
such as cathode-ray, klystron, magne 


tron, TR, ATR, hydrogen thyra Ozalid 


tron, voltage regulator, and voltag« 


reference tubes Microfilm Du licat: 


l he section on semiconductors lists a= an af am 


+50 crystal diodes, microwave cry 
diodes, and transistors together with Now—Ozalid microfilm duplicating centers across the nation are 
irrently available characteristi "open for business" bringing all the benefits of Ozalid's amaz- 


ing duplicating process right to your area 


A e With Ozalid duplicates, you get a negative directly 
Dynamic Response in Three from vour negative. They're *white-on-black," easy 


Dimensions of Linear Elastic to read in the viewing screen. They're “black-on- 
Structures white," crisp and clear in photo enlargements 


With Ozalid duplicates you get images that are far 


PB 121094, Rarprn E. Brak!: 


GEORGE J. O'Hara, 8 x 10} in., 19 
Available from Of With Ozalid duplicates, you get protection against 


clearer, sharper than conventional film duplicates 


pp, paper bound 


fice of Technical Servici U S Dept costly scratches. Images are buried right in the film 
rit te à 4 


of Commerce, Washington 25. D. ¢ base nulsion is present to scar or scratch 
-- Fingerprints wipe clean with a damp cloth 


- t 


FOR A FREE SAMPLE OF Ozalid Microfilm Duplicate, write: Ozalid, 
Microfilm Dept 0.11 ohnson City, N. Y 


f f J 


equations of response of three-dimen 
ional linear elastic structures 


tational and translational 


— 8 
to dynamic loading by foundation m Z A I | D» 


tions. Only the mathemati 


I $ 


} l 
s which are familia: mo 


necring graduates are ed ^ microfilm duplicates 


The structure has multiple founda 
h are independent of each A Division of General Aniline & Film Corporation 


(Continued on page 441) In Canada—Hughes Owens Co., Ltd., Montreal 
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REPUBLIC 


VALVES 


INDUSTRIAL * CHEMICAL * AIRCRAFT 


CHECK 


Quality Check Valves 
of several types-—ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 5000 psi 
Pipe and tube sizes up to 2” 


RELIEF 


In-line and guided piston 
type Relief Valves. Metal or rubber seal 
* to M" pipe or tube connections. Var 
ious metals. Many settings to 2750 psi. 
Also Pilot-operated type, with 
x quick unloading and silent opera 
— tion, 4” to 2” to 5000 psi. Remote 
control pilot available 


Precision-made Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel 

4” to 1” +32° to 160°F. 
With Teflon plug, -65° to 
250°F, without lubrication 
Aluminum alloy or stainless 
steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 5000 psi service, 14” to 
2”, with mounting holes, and panel 
mounting brackets. Also high pressure 
Needle Valves for 10,000 psi. working 
pressure—proofed at 25,000 psi. One 
piece, stainless steel, ?$" to !$" 


LO-TORQ SELECTOR 


Directional flow control for serv 
ice up to 6000 psi. Balanc 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drillings 
Side, bottom, and sub-plate 


porting. Panel mounting 
” to 2” 


Ask for new catalog, No. 654A, 
showing entire line, 


Distributors in principal cities coast to coast 


CHECK RELEF GLOBE NEEDLE 


e» Baa § 5 


UN REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD * CLEVELAND !!, OHIO 


440 


MT 


The NICE line of ball bear- 
ings includes over 750 
sizes and types of standard 
bearings and more than 


2500 "specials". If a new 
"special" is the answer to 
the problem, NICE engi- 
neers can design a bearing 
that will be exactly right for 


the particular application. 
Write for Cat. No. 150 


NICE BALL BEARING CO. 


ea et ee ee LIL! 


a. m 


WORK- Ky, 


ILLIA 


TOGGLE CLAMPS 
39 Types & Sizes 


Note These Features—Reomed 
Holes— Hardened Serrated Bushings— 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
16 STYLES . . . 159 SIZES 


COMPONENTS 


Over 1000 different Types & Sizes 
available from stock. 


Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road . Detroit 19, Michigan 
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New Books TTA .continued 


other in their motions in all direc- 
tions. Differential equations describ 
ing the response of the structure are 


seen to be similar to that of a simple the $ stest 


oscillator subjected to similar foun- 
dation motions. Duhamel's integral 


is applied to determine the response way t make 


to arbitrary motions in all directions 
of the multiple foundations. ends meet 

The case of steady-state vibrations 
caused by continuous harmonic mo- 
tions in arbitrary directions for all 
the foundations as well as one foun 
dation is investigated, and the equa 
tions of response derived. The gen 
eral equation for stress at any point is 
shown, and an example of its use is 
followed through 


Engineering Geometry and 
Graphics 
Horrike W. Suupe and Paut E. Ma- 
cHOVINA; Ohio State University, 
64 x 94 in., 347 pp. Published by Mc 
Graw-Hill Book Co., 330 W. 42 St 
New York 36, N. Y. $5.25 

The student who uses this text must 


have a familiarity with standard draft 
ing procedure and instruments and 


know the basic principles of plane and * 
solid geometry, algebra and logarithms QI 
He will learn the problem-solving 


capabilities of graphical techniques, 

here called analytic graphics or en Coo 5 d c S 

gineering geometry. H K an LA ER 
After a description of orthographic 


projection of objects, points and lines, in materials handling, food harvesting 


the authors define and show their in and processing, power transmission, 


terrelationships with planes and curved wherever flat ends must be joined. 


surfaces. Additional chapters cover Clipper belt lacing equipment for belts, 


map projections, vectors, graphic aprons, tapes and ribbons! 


scales, nomographs, and graphic in 
TANT * produces secure, flexible joints in minutes 
differentiation , 
. 


tegration and 
does not injure belting 


* gives smooth, flexible joint that rides freely 


> . over conveyor rollers 
Standards on Copper and 


7 is flexible both ways of the belt 
Copper Alloys i z E 


654 pp. 6 x 9 In paper-bound. Pub WRITE FOR FREE SAMPLE 
lished bv American Society for Testing Send a sample of your belting, apron or 
Materials. 1916 Race St., Philadelphia p 


^ 9 E ans problem. They'll determine the best meth- 
3, Pa., $5.75. e» 1 : 
, »* d of fastening and then lace your samp!e 
All of the ASTM standards pertain FREE. 
ing to copper and copper alloys, which Ask your Industrial Distributor for Clipper Products 
were devcloped by Committee B-5 on 


Copper and Copper Alloys, Cast and j BELT LACER 


Wrought, (and related standard de 


veloped by Committee B-l on Wires . COMPANY 
for Electrical Conductors and B-2 on 
(Continued on page 469) 986 Front Ave., N. W., Grand Rapids 2, Michigan 
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Do you make special 
papers to protect 
stainless steel? 


A design engineer 


learns the profit story 


about 
special-purpose 


papers 


Yes. Mosinee manufactures a special interleaving paper to pro- 
tect stainless steel's mirror-like finish as it is wound into coils. 


] Qa What special properties 
FE does MOSINEE steel How can this paper 
interleaving paper uniformity help me? | 


: > It is free of corrosive and abrasive materials. An accurately controlled paper is a better insur- 
This specialized paper is carefully formed and ance against damaging your product than one 
surfaced to avoid marking or scratching not specially engineered for this particular purpose. 


Does t i l I 
^ MOSINEE Call the man from Mosinee for profitable 


indies dine : | ways special-purpose papers can help you! 
special- Current special-paper applications such as 
purpose : these may suggest ways paper can help you. 
For qualified counsel and profitable assist- 
ance in your packaging, processing, laminat- 
ing, fabricating, insulation or protection with 
paper... you are invited to take advantage 
of Mosinee's specialized paper experience. 

Call or write Mosinee today. 


m 2 
Yes. Mosinee prepares hundreds of special pa- a e) f f 
pers...and every roll meets exact specifications. [ x T es 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 
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UNIVAC and your stars... 


What are you shooting for in the vast universe of opportunity? Remington 
Rand UNIVAC has a majority of the top men in computer development... 
men who brought into being the basic knowledge in this field... who set the 
standards others follow... and who consistently lead in design trends today. 
These men will share their know-how wisely with you. 


UNIVAC offers permanent positions in 


Electro- Mechanical Engineering * Design * Product Design 


MECHANICAL ENGINEERS: Graduates BS and MS levels. For Remember 
development of automation instruments ... computer input and 
Output mechanisms ... memory devices. Includes paper and mag- 
netic tape handling equipment, punched card equipment, printers, 
magnetic storage drums, and machine design in mechanical and 
electro-mechanical fields. 


Limits for advancement are set by you alone 
at Remington Rand UNIV AC.” The finest educational pro- 
grams are financed, salaries are commensurate with abilities, 
employee benefits are complete in all details. 


Send Complete Resumé to 
DESIGNERS: With or without formal degrees if qualified. Here 


are the foremost opportunities to achieve full stature in small * Fe. i FÉ E 
mechanisms work. Includes diversifications of both mechanical and 
electro-mechanical equipment. DIVISION OF SPERRY RAND CORPORATION 


Dept. NO-34 
(9 Registered in U. S. Potent Office WILSON AVENUE e SOUTH NORWALK, CONNECTICUT 





ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by C. Hotchkiss, Jr. 
Application Engineer, 
Stow Manufacturing Company 


Flexible shafting has the following 
advantages over other type drives: YOUR FREE 
COPY 


TODAY! 


1I—it is often the simplest method 

of transmitting power between 
two points which are not col- Relative Motion—Where two shafts 
linear or which have relative which have relative motion must 
motion be connected, flexible shafting is 
often the ideal means of transmis- 
eliminates exposed revolving sion. In many cases it eliminates 
parts a much more complicated drive 
which would, necessarily, include 
telescopic joints; further, it elimi- 
ment nates the danger of exposed moving 
parts. See figure 2, which shows a 
ł inch Stow flexible shaft driv- 


ing an Avery Rake built by th: Ask for booklet 
Minneapolis Moline Company. bh: oe PI 





does not require accurate align- 


easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which hood 
are not collinear, a simple arrange- S UE. ZU ir abi CONTINENTAL E" T COMPANY. meise 
ment of a single belt or two uni- rn. —— MX = 22:26 WEST 15th STREET NEW YORK 11, N. Y. 

versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 


more complicated and would re- 
quire a more expensive arrange- sad $ 1 s CLIPS 
ment of mechanical components, : er " . 
flexible shafting provides a simple, M. ; SIA : P" 
low cost, efficient drive which is Í eS. M yh 

, : ^ es TEUM 
easy to install because it does not ' F 9 
" ` 2 or ? condit 
require accurate alignment, See ex Fig. menm 
ample, figure 1, in which a 134 inch Other typical applications of this 
Stow flexible shaft is used to drive type are used on portable power | og Ethyl 


s i ' ` ls whe tors are too heavy to 
the auger on a G.L.F. bulk feed tools when mo ) | 
truck be mounted on the tool—such as VAII 


portable grinders, sanders, paint for maximum 
Flexible shafting also allows the scrapers, saws and tree tappers. 
designer greater freedom in locat- And, since flexible shafting is not 
ing either the drive or the driven affected by vibration, it is an ideal 
drive for applications where a high 
degree of vibration is involved 
such as in vibration testing tables 
and concrete vibrators 


Stow flexible shafts are available 

for power drive applications in Slack 7 
diameter sizes from à inch to 11 SCREWS 
inches; for remote control applica , 

tions in diameter sizes from à inch T N 

to 12 inches. The 14 inch power an UTS 
drive shaft will transmit up to 10 

HP while the 18 inch remote con- A E Y PE 
trol shaft will transmit up to 4000 * 

lb. in. Need no insulation 
For complete engineering data on * 
flexible shafting, including selection Can't rust 
charts, write for engineering Bul- E 

letin 525. Can't corrode 


STOW MANUFACTURING COMPANY | WECKESSER COMPANY 


426 STATE STREET, BINGHAMTON, NEW YORK | 5705 Northwest Highway @ Chicago 30, Ill. 


economy 


component on a piece of equipment. 
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Since 1926. 


In the applicatien, 


design and manufacture—pum 
separators, hydrauile acessories | 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, auto- 


matic, force-free lubrication 


and flushing system makes 
high- 


ideal for 


these direct - drive, 


capacity pumps 
the special requirements of 


bottle-filling machinery. 


Air - cooled design — or 
water - cooled models for 


heavier duty. 


Closs 21-roller-action pumps 
are recommended for han- 
and 
that 
might jom with closer clear- 
The multi-blade de 
sign of the Class 25 pumps 
capacity effi- 
ciencies and is designed for 


dling corrosive gases 


extraneous matter 


ances. 


gives higher 
applications requiring high- 
er degree of vacuum. Where 
woter - cooling is desired 
service, the 
25-WJ 


models are recommended. 


for continuous 
water-jacketed Class 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


KRAISSL-^ 


| 


| 


New Books 


continued 


Non-Ferrous Metals and Allovs) have 
been compiled in this book. 

Standards cover copper, copper-al 
loy, and copper-covered-steel electrical 
conductors; copper and copper-alloy 
plate, sheet, strip, and rolled bar; cop 
per and copper-alloy rod, bar, shapes 
and die forgings; copper and copper- 
alloy wire; copper and copper-alloy 
pipe and tube; copper-alloy ingot; 
copper-alloy castings; copper and cop- 
per alloy filler metals; and methods of 
test for copper and copper-alloys 

Of the this 
compilation, 50 of the specifications 
have been 
for threadless 


material included in 


revised. A new specifica 


tion copper wire has 


been added since the previous edition 


American Standard Inspection 
of Fine-Pitch Gears 


AGMA 236.04, ASA 
84 x 1] in, 4l pp. Published by 
American Society of Mechanical En 
gineers, 29 W. 39 St., New York 18, 
N. Y. $2.50. 


B6.11-1 


)56. 


[his standard for fine-pitch gears 
which are defined as gears of 20 dia 
metral pitch and finer, has been mad 
flexible to meet the requirements of 
the greatly diverse applications of 
fine-pitch gears and to safeguard the 
interests of quality control in mass pro 
them 


duction. Fine-pitch gears lend 


selves readily and economically to 
inspection methods in which measure 
ments are made 
closely approaching those of their op- 
eration. The gear is rotated in intimate 
contact with a master, both mounted, 
on a variable center distance 
Ihe displacements oi 
center distance are 
charted by suitable giving a 
composite check as explained in this 
standard 


under conditions 


nxture 
variations in 
measured or 
means, 


backlash to suit the 
particular application is provided by 
giving each class group several ranges 


A choice of 


of backlash. Two class groups were 
arbitrarily chosen: (1) commercial 
and (2) precision. Each group con- 
tains several classes, based on 
the maximum permissible error, the 
allowable backlash value being given 
by a letter suffix and being applicable 
to any of the classes. 


each 


[his standard does not cover tol 


erances on center distances and accu- 


JUST PUBLISHED 
New Catalog 


Write today for 
your free copy 
and ring sam 
ples . . . and 
start benefiting 
from Industriel's 
assembly-line 
guarantee. 


Dept. PE-11, 57 Cardier Street 


or-————r we required in mountings Irvington 11, New Jersey 
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DESIGN 
POWERFUL 
DELIVERY 


into your product! 


Your products requiring flat-type main- 
springs attain their maximum effectiveness 
when reserve power is always available 
and released evenly. Build-in a longer, 
smoother delivery of power with the 
famous Sandsteel Crosscurved mainsprings 
...0f highest quality Swedish steel... proc- 
essed with a unique convex-concave con- 

struction that gives 

more energy per wind, 


Section showing crosscurved 


spring in housing a constant energy dis- 
tribution. You add quality when you add 
Sandsteel Crosscurved mainsprings to 


your product! 


Use Sandsteel mainsprings for better en- 
gineering...greater efficiency...a superior 


product! 


Write for FREE LITERA- 
TURE (Springs for Your 
Product) and CASE FILE, 
Dept. 44. 


SANDVIK STEEL, INC. 
Sandsteel Spring Division 
Fair Lawn, N. J 


Need 
Motor Blower 


Here's trulyy compact design — pro- 
duction-engineered to give you top 
dependability at lowest possible 
prices. 

Now — available for immediate de- 
livery — From the small =1 Unit 

8 CFM at 1” static pressure, running 
at 20,000 RPM, to the #3 Unit 

150 CFM in tree air running at 6000 
RPM. 

Write today for the complete story. 


MIDDLETOWN, 


DEALERS NAME 
ADDRESS 


PHONE NO 


SERVICE 


Princ icone a AND PART 


Permanent Standardized 
Dealer Identification at 
little or no cost te the manufacturer 


The Meyercord Decz! Dealer Nameplate Plan 
has been adopted by many of the country’s leading 
manufacturers to add the missing link: identification 
of dealer “Sales and Service”. These decal nameplates 
carry the full name, local address and telephone 
number of the dealer . . . to direct users for sales, 
service, parts and possible replacement. Full 
manufacturer identification is included. Decals 
are made and distributed by Meyercord to your order 

. . and the plan may be made partially or entirely 
self-liquidating. Let us show you how this plan 
may tighten up your dealer-customer relations 

. at remarkably little cost. Write for 
samples and facts . . . no obligation, of course. 


THE MEYERCORD CO. P^ 


5323 W. Lake St., 
Chicago 44, Illinois 
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Gear-Grip 


Flexible Coupling 


The most revolutionary design advancement 
for integral H.P. in a century! 


Positive power 

transmission of rated 

load. Gear teeth on end castings 

match special rubber tube section 
Load ranges—2!4 H.P. 
Shaft sizes—?4" to 17$''. 
Specified lengths to design 
requirements. 
Prevents end thrust. 
"By Eye" shaft alignment. 


to 25 H.P. 


No lubrication required. 
Shaft Safety features. 


Dyna-Line . . . 


The finest flexible coupling in single unit con- 
struction—specifically designed for fractional H.P 


les 


lé Ae. 


5R AR 3R 2R IR OOR 


€ True Flexibility and Torsional Resili- 


ence for quiet, load-plus power 
transmission without extreme de- 
flection or twist. 


Lengths varied to design specifica- 
tions in each series. 


Load ranges—1/15 to 1'4 H.P. 
Shaft sizes — 
3/16” to %4". 
Lowest O.D. 
for highest 


Write for Catalogs and 
Technical Bulletins. 


PRODUCTS CORP. 


COUPLING DIVISION 


DEPT. P-116, 1215 E. SECOND ST. 
MICHIGAN CITY, INDIANA 
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OUR READERS 
SAY . 


Letters should be addressed 
Editor, Product Engineering, 


W. 42 St, New York 36, N. Y 


Rod Into Bearing Balls 


lo the Editor: 
According to an article 
Engineering, Sept. 1956, 
entitled 
Instead of 
recent report 
World News 
Austria 
balls 
We are 
of thi 


Val ible 


Bearing Balls 


on thi 


STANFORD R 


Det: 


lo the Editor: 

Wt note 

tion, in th 
Engineering, a ni 
metal balls, by 
developed in the Sov 


Wt we 


rormatiol 


CESS 
proce 


Editor: 


read vitl 


lo the 
I have 
entitled Bearing 
Instead of Pressed 
Sept. 1956 issue of | 
I would appreciate an 
formation that vou can give 
the source of this informatior 
wticle states that the 
from the McGraw-Hill W 
Vienna, Austri 
states that this method 
in the Soviet Union. Am 
is to how long this has been 
the Soviet Union or 
be g cath 


) 
Burcau in 


els M h 


iated 
Joun W. Mrrviri 


Cincinnati, Ohi 


ipprec 


lusive 


considerable interest, 


report has IrTOUSsc 

as this sampling 

of the correspondence received indi 
(Continued on page 451) 


Perforated Materials 
for yery Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sq. in. 
-020” diam. 30% open. 


We have tools 
for perforating 
thousands of 


different patterns. 
X) B 
AXE) 


060" Staggered holes. 
126 holes per sq. in 
3/32” centers. 36% open. 


We will be glad 
to work with you 
on your perforat- 

ing problems. 


Dee ESS SS 
1/4” Staggered Holes. 
5/16" centers 
.25" diam. 58% open. 


See our catalog 
in Sweet’s Product 
Design File. 


PERSE ES SS 

:0:0:0: 

* * * 
Lincane 47% open 


Perforating all 
metals, Masonite, 
lywood, paper, 
cloth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 

square holes, 

slots, ornamental 
atterns, oblong 
oles, oval holes. 


Pertex 40% open 


Fill-in and 
mail coupon 
to office and 
. warehouse 
nearest you. 


Cane "41" 41% open. 


LE uu. ee 
Harrington & ing 


PERFORATING 

Chicago Office and Warehouse New York Office and Warehouse | 

5617 Fillmore Street 104 Liberty Street 

Chicago 44, IIl. New York ó, N. Y 

Please send me— 

[C] GENERAL CATALOG NO. 62 

go STOCK UST of Perforated Stee! Sheets 

g SAMPLES of Perforated Plastics and Paper 

[C] PRICE INFORMATION (NOTE: Send specifica- 
tions of perforated materials wanted. If neces- 
sary send drawings or sketches.) 

NAME 

po — 

COMPANY 

STREET. 


a 


Ricco csanasanunascsawena 


+47 





Engineers... 


Look 


tem years 


Will your income 
and location 
allow you to live 
in a home 
like this... 
spend your 
leisure time 
like this? 


A Douglas engineer lives here 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 

minded engineer! 

...there's the stimulating daily contacts with 

men who have designed and built some of the 

world's finest aircraft and missiles! 

... there's enough scope to the Douglas opera- 

tion so a man can select the kind of work he 

likes best! 

... there's security in the company's $2 Billion _ 
backlog of military and commercial contracts! For further information about opportunities with 
..and there’s every prospect that in 10 years Douglas in Santa Monica, El Segundo and Long 
you'll be where you want to be professionally, Beach, California and Tulsa, Oklahoma, write 
and you'll be in both the income level and geo- today to: 

graphical location to enjoy life to its full. DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


DOUGLAS 


First in Aviation 
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AMPCO — ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 


What's so 


"**erent 


about Ampco Metal? 


It’s made to last— and does! 


Not by chance, either! Ampco's pioneering 
experience in the development and production of 
special copper-base alloys has resulted in strict 
manufacturing precautions. These and the narrow 
metallurgical limits, the continual controls, the best 
in equipment and experienced personnel are all part 
of the Ampco secret. Yes, they're the big reasons 

why Ampco alloys enjoy world-wide acceptance — why 
so many manufacturers insist on the year-to-year 
uniformity and reliability that results from Ampco's 
“know-how” and controlled alloy-making procedures. 


And because Ampco is made to last — and does — it 
performs its greatest service in those applications where 
severe load, wear, or corrosion problems must be solved. 


Here's another thing that's different about Ampco Metal: 
It is produced by centrifugal-, sand-, or precision-casting, 
shell-molding, extrusion, and forging processes — on a 
production basis. It's also available as sheet or plate. Your 
Ampco field engineer can make unbiased recommendations, 
because Ampco offers this complete one-source service. 
Call him in. Also write for Bulletin 33. 


Sand castings in any size up to 14,000 — Ampco's one-source service includes 2,275-ton hydraulic press in Ampco's 
pounds — and centrifugal castings up production-run machining of copper modern, laboratory-controlled mill 
to five tons— are produced in Ampco base alloys to the quality standards for extruding rods, bars, hollow 
foundries of the aircraft industry rounds, and shapes 


AM P cC Oo M E VM, I N C. Dept. PE-11, Milwaukee 46, Wisconsin * West Coast Plant: Burbank, California 


THE METAL WITHOUT AN EQUAL 


\ 
Je, 
$4 
wy 


SAND CASTINGS 


SHELL - MOLDED CASTINGS EXTRUSIONS SHEET AND PLATE MACHINED PARTS 
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You Get Things Done With 
Boardmaster Visual Control 


WESTINGHOUSE 


makes sure [21 Ways... 


MN 


MOTOR PULLEY SLIDE 


i | 
PUMP BODY 4 
A FRICTION WHEEL 


^ 


Gives Graphic Picture of Your Operations 

Spotlighted by Color 

Facts at a glance Saves Time, Saves 
Money, Prevents Errors 

Simple to operate Type or Write on 
Cards, Snap in Grooves 

Ideal for Production Traffic Inventory 
Scheduling, Sales, Etc 

~ Made of Metal. Compact and Attractive 


| T ~ Over 100,000 in Use 
\ Complete price $4950 including cards 
^Á N 
\ 


| FREE 24-PAGE BOOKLET NO. DE.20 


CONDENSER HOUSING Á 
Without Obligation 


p A. LINT CATCHER 
s Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street . New York 36, N. Y 


PUMP BODY COVER JESSE 
PUMP BODY WATER INLET VALVE JONES 


ymat* parts of | DUREZ| phenolics FILES 


Probably no single group of plastics offers design engineers such 
wide latitude in meeting specific service conditions as the Durez 

phenolics. These eight components now helping to A the 

slogan "You can be sure if it's Westinghouse" are a notable example. 


The problem was to create long-wearing, non-corrosive, economical make Product Engineering 


parts of light weight for new Laundromats. All these objectives were 


achieved by replacing metal with parts molded of four diferent Durez an attractive permanent 
, 


rpaterials Working as a team, Westinghouse engineers and the molder, 


GENERAL INDUSTRIES Co., selected each of the four Durez phenolics for part of your library 


better performance at lower manufacturing cost on the job it must do 


4 


o save time in capitalizing on the versatility of Durez, talk over your 


2 dn Two files hold copies from a full 
design problems first with your molder. Or call on our Technical Field Service F 


year’s subscription. Rich maroon 
in putting its mechanical, electrical, and chemical properties to profitable use Kivar cover looks and feels like 


x leather. Gold lettering. 


Only $2.50 each, 3 for $7.00, 6 for 
$13.00, Postpaid. Add $1.00 postage 


for orders outside U.S. Satisfaction 
L or your money back! 
Phenolic Plastics that fit the job " , 
Send check or money order — or re- 
quest that we bill you: 


DUREZ PLASTICS DIVISION Ar 


CHEMICALS Jesse Jones Box Corp., Dept. P.E. 
HOOKER ELECTROCHEMICAL COMPANY minaaa P.0. Box 5120 


1011 Walck Road, North Tonawanda, N. Y. Philadelphia 41, Pa. 


Westenghouse Electric ( 
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Our Readers Say continued 


cates. This method has been worked 
out by the Central Construction Bu 
reau of the Metallurgical Machine 
Building Institute. Chief of the de 
velopment is A. I. Zerikov, Corre 
sponding Member, Academy of Sci 
ences, USSR. The method, usable for 
balls up to 80 mm 148 in dia 
has been described by W. P. Anissi 
forov and S. P. Granovski, both 
candidates of the Technical Sciences, 
in the Soviet monthly Science and 


Life 


Printed Wiring 


Io the Editor: 
| would like to compliment vou 
on the article, “Printed Wiring f 
Industrial Service", appearing in. your 
Aug. 1956 issue 
Please advise if reprints will be 
made available shortly and also prices 
for various quantities. —]. A. GENTILI 
Massachusetts Institute 
of Technology 


Ed.—Reprints of this article are avail 
ible at $0.25 per single copy and 


$0.23 per copy in lots of 100 or more 


On the Human Side 


lo the Editor: 
[he contemplated humanistic” 
irticles mentioned in your editorial 


good 


in the September issue sounds 
Some time ago, the following ap 
peared in some magazine 
“Historians often write as though 
the story of mankind were made up 
of wars, kings, architectural styles, 
philosophical trends and the like 
Great as these factors are in molding 
the lives of men, it is actually the 
tools and machines men invent which 
shape their daily lives into the routine 
of barbarism, of feudalism, or of 
modern industrial democracy. For it is 
only with tools and machines that 
human labor can be transformed into 
the things—from pins to cities—that 
give civilization its form." 
| can t recall the name of the mag 
izine but it seemed fitting to pass 
ilong these words at this time 
GEORGE E. ROWBOTHAM 
Hartford, Conn 


Ed—Thank you for the quote, with 
which we agree 100 per cent. And we 


(Continued on page 455) 
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This Little Switch 
Goes to Market 


„in air conditioners, fans, 
unit heaters, appliances, motor 
and resistive circuits. 


This Little Switch Is Big 


Ratings range up to 25 A. at 120 or 240 V., and !4, ?4 and 1 hp 
at 120 V. and 2 hp at 240 V., A.C. U.L. Approved, (Small D.C. 


7/8 


ratings also available.) But base is only 14%” x 14" x 14”. 


This Little Switch Saves Money 


Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 

. spade terminals for quick wiring . . . dummy terminals, if re- 
quired, to eliminate need for blocks. 


This Little Switch Is The NEW 
"Diamond H” Series 390 Rotary <i> 


. single or double pole, two to twelve positions with stop as 
required. Single, two-hole or special mounting arrangements. Com- 
pletely interchangeable with the widely used “Diamond H” Series 
240 switches which are still available. 


Write today for complete information to meet your requirements 


THE HART MANUFACTURING COMPANY 


206 BARTHOLOMEW AVE., HARTFORD, CONN. 


REJECTS 
VIRTUALLY 


.. + With Miller 
Phosphor Bronze 


A manufacturer of electrical controls was plagued by two problems in the 
production of this refrigeration control bellows component: Rejects were 
excessively high—as much as 45%—and chemical action of the refrigerant 
created a corrosive film which impaired accuracy. The company’s own 
metallurgists specified a phosphor bronze alloy to meet these problems. 
But only Miller had the special skills to actually produce this tailor-made 
metal. Now, phosphor bronze by Miller has reduced rejects to the absolute 
manufacturing minimum—and effectively resists chemical action. Miller 
specializes in tailor-made phosphor bronze alloys...to solve your 
toughest production problems. At Miller, Phos- 
phor Bronze is the main line not a side line. 


THE MILLER COMPANY * MERIDEN, CONN. 


ROLLING MILL DIVISION 


P Àndult d 7 lahai Donge 
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Quick facts for those who apply and specify electric motors 


Flexibility of Design Aids Motor Applications 
When they originally embarked upon 


the program of developing the basic 
Series 100 motor design for the new 


Totally Enclosed 

Fan-Cooled 

rerated frame sizes, Howell engineers 

set goals considerably above and be- 

vond the requirements of the NEMA x 
specifications. Among them, "max- 

imum flexibility" of design was 

achieved to a degree that is outstand- 

ing in the motor industry . . . and 


that directly benefits machine designers 

who utilize standard motors k 
Involved is not only unusual flexibility 

of positioning and lead connections, 

but a ready interchangeability of the 

five basic enclosure types within each 

frame size. 


DESIGNED FOR MOUNTING IN ANY Open Drip-Proof Splash-Proof Explosion-Proof Non-Ventilated 


OF SIX POSITIONS FIVE BASIC SERIES 100 ENCLOSURES HAVE SAME DIAMETERS, 
SHAFT AND MOUNTING DIMENSIONS — Unlike many other motors, the 


basic Howell Series 100 enclosures do not vary in diameter (or any of the 
essential mounting dimensions, except length) from one type to another 
(except a few 2-pole ratings). This is because of the way Howell accomplishes 
motor cooling, with "heat source" ventilation ducts in the stator itself . . . 
not by enlarging Totally Enclosed Fan-Cooled or Explosion-Proof frame 
diameters. This uniformity simplifies space allocations for the machine 
designer and allows for interchangeability of enclosure types to meet varying 
job requirements. 


=) S 


As illustrated by the diagrams above, 
Howell Series 100 Open Drip-Proof 
motors can be side-wall or ceiling 
mounted simply by revolving the end 


plates. The other four basic enclosure | l " 
o . lc CONDUIT BOX LOCATES 


types do not even require this sim 


ple change. BOX EASILY ROTATED TO FIT ANY REQUIREMENTS 
FOR 4-WAY HUB LOCATION For further flexibility, a simple modi 


fication can be specified for position 
Series 100 conduit boxes are mounted ing of the conduit box in any of threc 
to the frames with 4 screws, accessible positions around Series 100 frames. 
for easy rotation of the box so that 
the integral, threaded nipple takes GET COMPLETE DETAILS 
conduit from any of four directions WRITE FOR BULLETIN N-I00-R 


SHAFT DOWN SHAFT UP À 
Series 100 Totally Enclosed Fan 


Cooled motors — in fact all of the five 


enclosure types — can also be mounted S HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
shaft down or shaft up with no modi 


fication in design required PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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News aboit’ 


(numum COATINGS for METALS 


Metallic 


MBIT NIAI 


Plastisol coatings give protection “in depth’ 


Unique chromium plate 
gives solid 
corrosion protection 


Deposits of Unichrome Crack-Free 
Chromium offer important advan- 
tages over ordinary chromium plate. 
They remain free from the cracks 
through which corrosives can pene- 
trate ordinary chromium plate and 
attack the basis metal. (See photo 
below). 

Crack-t'ree Chromium Plate there- 
fore needs no nickel undercoat to 
stop corrosion. It offers a number of 
other features of interest to designers. 
These include: 

Improved non-galling, non-seizing 
properties; superior resistance to 
thermal shock and impact. And, of 
course, wear resistance, hardness and 
low coefficient of friction. Send for 


Bulletin CFC-2. 


Cross section of etched ordinary chromium 0.00125” 
thick, unretouched. Note that some cracking ex 
tends to steel, opening the way for rusting. These 
flaws are absent in Unichrome Crack-Free Chromium 


of Metal & Therm 


Unichrome is a trademark 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta * Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 1, Ont 
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Organic 


Decorative 


TULLIA NINTENDO ECHTE LLLA ROUND 


Protective 


AUHNAMAMAALALL 


Unichrome Plastisols provide single coat thicknesses approaching 
those of sheet materials. Thinner coats can also be applied as desired 


Vinyl plastisols form films with 
excellent resistance to chemical 
attack. But it's the thickness of 
resilient film buildup that really 
sets a plastisol coating apart from 
the usual coating and makes 
ordinary metals coated with plas- 
tisols fit for heavy duty. 


APPLICATION MADE EASY 


Thickness of 60 mils or more per 
coat can be sprayed with Uni- 
"Super 5300" Coating. 
Products dipped into Unichrome 
Series 4000 Coating can have a 
film thickness up to ?4, inch. Such 
body means pore-free protection, 
ample section to absorb damaging 
impact, and a long-wearing abra- 
sion-resistant finish. 

Many plants specializing in ap- 
plying plastisols have enlarged fa- 
cilities to handle bigger and bigger 
parts and products, Spraying or 


chrome 


dipping is practical on amy size 
product for which there are facili- 
ties to heat and hold the coated 
object at 350° to 365°F for curing 


OTHER ADVANTAGES OFFERED 


Plastisol coated products also get 
seamless protection against acids, 
alkalies, moisture, and other cor- 
rosives. The finish has satiny 
gloss, resists abrasion, deadens 
sound, insulates electrically 
doesn’t age and crack. 

Record service has been de- 
livered by Unichrome Plastisols 
on such diverse applications as 
pump impellers, dishwashing 
racks, agitators, duccwork, screens 
cart bumpers, tool and work hold- 
ers, plating racks, thumbtacks, en- 
closed tanks to cite a few 
Obviously, Unichrome Plastisols 
are versatile. Send for Bulletin 
VP-2 for more ideas. 





HEAVY-DUTY 


Sapphire Weor Part 
shown here is from 
o Hook-forming Gear 
ot the Westinghouse 
Lamp Division 
Bloomfield, N. J 


Sapphire Insert Cuts Costs 85% 
for Westinghouse Lamp Division— end they write vs 


"The use of the sapphire at the critical wear point has 
drastically reduced the wear problem, for the Forming 
Gears with inserts outlast the gears without inserts at an 
average ratio of 10:1. Using a sapphire insert in the gear 
has meant an 85% reduction in the yearly cost of this 
item in addition to reducing expensive machine downtime." 
If you have a friction or weor problem that means 
frequent replacement of close-tolerance, expensive parts 
such as this end for an analysis by dur engineering 
stoff no charge, of course. Other typical solutions ore 


illustrated in our brochure send for it today! 


NN NLL/ / 7 EYSNA wh 
aurel Hi: 
~ e "Precision Sapphire Products 
7 FULL-POWERED  !-séele m. océ- n 
T ae 
inc. 
Main Office and Factories — 522 Tindall Ave., Trenton, N. J 


e Manufacturing Subsidiary — Guayama, Puerto Rico 
-Type 4-Cylinder -422i 


30 hp. Model VH4 
r A TECHNICAL NEWSLETTER ON 
This rugged new engine has been added to the Wis- 
consin line to fill the horsepower gap between the LUBRICATION WITH MOLYKOTE — 


Model VF4 25 hp. and the Model VG4D 36 hp. Wis- 

consin Engines. At the same time, the mounting base Tell Rt DE n mni n 
is dimensionally identical to the Models VE4 and VF4 me m CATION IF YOU 
to permit convenient replacement of the latter en- bt TL HAVEN'T 


gines if greater power is required 
The Model VH4, which now makes its bow for the — 
first time, is the most powerful engine of its type and , 
size available today, in our estimation. It is an engine : COPY 
of basic High Torque design which gives it the im- DA KAVS : SEND 
portant advantage of being able to deliver maximum 
usable Lugging Power that carries the load through 
the hard, heavy pulls. It has been designed to give 
you the best possible performance at all engine speeds 
from 1400 to 2800 rpm., even when operating under 
intermittent shock-loads or under constant load, con- 
tinuous service. 


The Model VH4 is a heavy-duty engine in all re- 
spects, built for hard service under all operating con- 
ditions, at temperatures from sub-zero to 140 F. 
(60° C.). It is an exceptionally smooth-running, even- 
firing engine and has all the traditional heavy-duty 
features that characterize all Wisconsin Models, from 
3 to 36 hp. It can be supplied as an "open engine" 
with side-mount fuel tank, or as housed power unit 
and may be equipped with electric generator and 
starter (or starter only), clutch, reduction or clutch- 
reduction assemblies . . . and is adaptable to opera- 
tion on a variety of fuels such as gasoline, kerosene, Every issue feotures a technical article on the 
natural gas, Butane, Propane or fuel oil of 35 Octane use of MOLYKOTE Lubricants in industry € 
rating or better. "How-to'' stories on tough lubrication applica- 
tions € Filled with engineering data which 
applies to all industries @ Being published 
regularly 


e SP THE ALPHA MOLYKOTE CORP. 


be World Largest Builders of Heavy-Duty Air-C led 


Learn more about this new engine. Write for Bulletin S-196 for 
detailed data and engineering specifications, 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
MILWAUKEE 46, WISCONSIN 71 Arnulfstrasse, Munich 19, Germany 
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ROLL SHAFT 
COUPLING 


...the only Coupling with 
truly Spherical Teeth 


This exclusive coupling is widely 
endorsed for use on Tandem -cold 
mills, Hot mills, Roller levellers, 
Pinch rolls, Slitters, wher- 
ever counter-rotating rolls are 
found—where compensation for 
angular and parallel displacement 
is required to facilitate roll chang- 
ing—and to compensate for vari- 
able roll centers due to work roll 
grinding and/or due to thickness 
of material requirements. Sphere- 
flex Roll Shaft Couplings give 
+7% angular capacity, with a 
very minimum of backlash 
Sphereflex is the only coupling 
with truly spherical teeth: Root 
diameter, pitch diameter and out- 
diameter generated as 
segments of concentric circles, giv- 
ing a ball and socket action, and 
assuring highest torque-carrying 
capacity ...all mating teeth main- 
tain an area contact under load at 
the center of the male cut teeth, 
thereby point 
contact at maximum misalignment. 


etc. 


side are 


preventing rolling 


All exclusive points of design and 
construction of this unusual coup 
ling are illustrated and explained in 
Bulletin C-561 . .. Send for copy 
on your Business Letterhead. 
Power 


See the newest developments in Mechanical 


Transmission at our Booth 280—22nd National Power 
Show, New Coliseum, New York City, November 26-30 


phillie gear^ |. 


PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS + FLEXIBLE COUPLINGS 


all Principal Cities 


Virginio Gear & Machine Corp. è Lynchburg, Vo. 
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Our Readers Say continued 


will extend our equally sincere thanks 
criticisms of out 
Interesting to 


Perhaps som: 


when vou send us 


new section, entitled 


Note..." 
reader knows th« 


, in this issu 
iuthor of vour 


WR" and Its 
Continuing Significance 
lo the Editor: 

\\ € h ive 
the Irt l 
WR? and 


vas written by 


f 


been asked foli | 
entitled, “Significance 
How To Calculate It 
John W. Harper 
in October 
eared in Product Engineer 


uld be possible, I 


) 
De 


Ed.— Tea 


ticle were 


original a 
How 


intinuing 


exhausted vears ago 
er, we have had such a « 
luge of requests for it over th 
that had 


Harper bring the article up to dat 


three 


ears g 


years ago we 


It was published for the second tim 
1954 Annual Handbook of 
Design 


in our 
Prod ict 


Manganese Copper 


lo the Editor: 
We are intereste 
Manganese 


d in the arti 


vhich appeared 
ri 


n Product Engineering for May 1956 
W would ippré it tit 
ide the 


ently 


( opp 


vou could 
names of manufacturers 
producing this material in 
oth wrought and cast forms 


W. E. Hintz 
Cudahy, Wis 


ire the names of two man 


ifacturers who have indicated their 


ntention to produce manganese 
copper alloys: Ampco Metal, Inc., 
38 and Maple St., Milwaukee 46, 
Wis.; Simonds Saw & Steel, Lockport, 
N. Y. We have also been advised that 
Mineral Co., 


planning to investigate the alloys 


the Foote Berwyn, Pa., 

from the standpoint of production 
Also, the Bureau of Mines (with 

whom the authors of the article in 


our May 


willing to send samples 


issues are associated) are 
ind informa 
tion to companies who wish to mak« 
experimental applications or tests of 


the damping and other properties. In 


(Continued on page 459) 


it’ 


Draftsmen want to use STANPAT in place of 
the old-fashioned time-consuming method of 
re-drawing and re-lettering specification and 
revision boxes, standard symbols, sub-assemblies, 
components, and cross sections. 


STANPAT reprints your standard drawing details 
ofi acetate sheets with adhesive on front or back 
Guaranteed not to dry out, come off, or wrinkle 
Reproductions come crisp and clear. Save drafting 
time and money; use STANPAT whenever drawing 
details re-appear on your tracings. 

Prove to yourself how STANPAT saves time, 
effort, money. Send us your drawing details 
now for quotation without obligation. 


STANPAT CO., Whitestone 57, N. Y., U.S.A. 


"m um wm um "wm NN NM NM NN WM WM o" 

STANPAT CO., Whitestone 57, N.Y., U.S.A 

Phone: FLushing 9-1693 — 1611 P.I 
Please quote on enclosed samples 
Kindly send me STANPAT literature and samples 

NAME 

TITLE 

COMPANY 

ADDRESS 
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7 "bonus values" of 
Leland's submersible motor! 


Now both motor and pump can be installed right in your gasoline 
storage tank! Even with high octane gasolines, the new Leland explo- 
sion-proof motor eliminates vapor-lock ...uses the gasoline itself for 
lubrication and cooling. This completely new *4 hp, 230v AC ther- 
mally protected motor measures only 314 inches in diameter . . . fits into 
existing tanks. It's fully U.L. Approved for Class I, Group D service. 


Simple and rugged, built for long-life economy, this new Leland 
submersible pump motor has these 7 big advantages over other motors: 
1. Completely self-contained unit includes outer shell necessary for 

gasoline passage — makes expensive extras unnecessary. 

2. Extruded aluminum outer shell becomes main structural member — 
ribbed design provides much needed rigidity. 

%6"chrome-steel shaft extension provides greater strength—prevents 

mechanical distortion. 

Increased annular arca allows 1075 greater gasoline flow — minimizes 

trouble-making back pressure and turbulence. 


Suction stub mounts without adaptor castings — reduces expense 
required with other motors. 

Plastic-impregnated windings surpass wet-design insulation require- 
ments — remain trouble-free for extra-long service life. 

Leland's integrated motor design permits complete removal of pump 
or stub without disassembling motor. 


In addition ...a remote-control box is supplied with each Leland 
submersible pump motor. Includes thermal overload protector, line 
control and starting relays, starting and running capacitors. 


30 years ago Leland developed the first gasoline curb pump motor 
to receive U.L. Approval — today, Leland gasoline pump motors out- 
sell all others combined. So there's good reason why, for explosion- 
proof motors of any kind, your best bet is Leland. If you would like 
more information, and/or a copy of a new brochure on the submersible 
motor, write, wire or phone us - TODAY! 


à ; THE LELAND ELECTRIC COMPANY 
LELAND Dayton 1, Ohio 


MOTOR 


—— Division of AMERICAN MACHINE & FOUNDRY COMPANY 
L- 


SUBMERSIBLE 
MOTORS 


Aet, 
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, , A 
mounts standard 17” chassis 
in standard 18” rack or cabinets 


-— "wn 


LE 


REQUIRES ONLY 19/64" SPACE PER SIDE- 





nz 


YET HAS 


FULL ROLLER ACTION 
( fits RETMA rack hole spacing) ) 





Lose 


Pr 


s 


E 
-— 


: 
‘ 


The Grant 3400 Thinslide requires only 19/64” space per side—installs readily 
in standard racks and cabinets, Allows instant access to chassis measuring 
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position. Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 
and easily — durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 
for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment. Very moderate cost allows a wide range of applications in original 


uipment. 
— Write today for Grant 3400 


Thinslide Technical Bulletin — contains 
full data and specifications. 


ME Leesenmts SLIDES 


Grant Pulley and Hardware Corporation 
factories: 31-77 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 


E) 
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UNGROUND 
BALL BEARINGS 


For All Industries 


ICA FS 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp Fischer Bearings (Canada), Ltd. 


(Canada), Ltd 240 Fleet St. East, Toronto 2B, Ont 
COMPANIES: — 5,0 Fleet St. Eost, Toronto 28, Ont 


Kilian Steel Ball Corporation 
100 Wellington St., Hartford, Conn. 


SOLENOIDS 


TEFLON 
SEAL 


PAT. PENDING 


Prevents future leaks! G-211 solenoid, 10 lbs. at | NA-726 solenoid; 16 lbs. 


IMEE does oway with messy pipe 85% voltage, 1144” stroke. | at 1” stroke, 100% voltage. 
“dope” compounds, eliminates damage Thresd o 
caused by overtightening of conventional TRO uA $ ^ G-200 line of solenoids. Re- NA-700 line of solenoids, 


leaky joints, ond ts immune to All known | dte SEAL— 3 placement for all sizes of | replacement for National 
hydraulic fluids and to steam, air, water messy pipe — SIDE 7. General Electric Co.'s CR- | Acme solenoids, size for 
' , "Ww, ‘ 


dope f 9503-200 line of solenoids. | size, for all modifications. 
solvents, and practically all goses and needed) i k 


comen. 8 wien: temperatures The solenoids of both the above replacement lines are 
from —100° F. to plus 500° F., saves 0 m all thoroughbred Trombetta solenoids. All dimensions 
cos! ond lobor of speciol or welded fit. , 4 threads of interest to the user are the same as the respective 
tings, and has been fully field tested and | | J J teen solenoids they replace. The pull and pull character- 
proven by leading manufacturers. Comes | | 4 desired istics are identical. In either case, we are in a position 
in Ye" to 2%” pipe thread sizes. í direction to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current. 


" ^ See our catalogs in Sweet's Catalog Service. Ask for 
TRUQ)SERL DIY!SION | 


more information. 


Write for data ond prices 


2002-04 N. Hawthorne Melrose Park, Ili A TROMBETTA SOLENOID CORP. 
"Miller Fluid Power" is alse a Div. of Flick-Reedy Corp. " 329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 
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Our Readers Say continued 
the event that you may want to request 


such assistance, we are listing their 
complete address below: Mr. R. G. 
Knickerbocker, Chief, Div. of Mineral 
Technology, Region IV, U.S. Dept 
of the Interior, Bureau of Mines, 


P. O. Box 136, Rolla, Mo 


Thickness Gages 


lro the Editor: 

In Section A of vour 1956 Produc: 
Design Handbook issue there is an 
article entitled, “Radioisotopes in Re- 
search and Industry". In reading thi 
article, the thought occurred to nx 
that perhaps we might have an applica 
tion for beta-ray thickness gages. 

It will be greatly appreciated if you 
could help put me in contact with 
someone who has had experience in 
this field, preferably someone who 
can supply necessary equipment. 

I would also like to comment at 
this time on the fact that I have been 
reading Product 
number of 


Engineering for a 
years. I would like to 
ommend your organization for pub 
lishing a technical periodical which 
never fails to provide articles and items 
interest 


GERHARDT H. PIEI 


M spe ial 


Owens Illinoi 


Ed.— In respon to 
ire listing below three companies who 
make radioisotope gages. General Elec 
tric C X-ray Dept., 4855 Electri 
Ave., Milwaukee 1, Wis.; Tracer Lab 
Inc 130 High St., Boston, Mass 
Industrial Nucleonics, 1208 Ches 
ipeake Ave., Columbus, O 


We would also like 


tor vour kind comment 


your reque st, we 


to thank vou 


ibout Product 
Engineering 


Indexing Technique 


To the Editor: 


For some time now, I have been 
Product 


binding edge 


indexing feature articles in 
Engineering on the 
where you carry vour volume number 
Because I file the current year’s 
| file 
index is helpful in quickly finding an 
article M. O. Younc 

Wilmington, Del 


maga 


zines in drawer, th« 


edgewise 


Ed—We do not usc 
cause we bind our index between hard 


this method bc 


board covers. However, other readers 
mav well proht from vour method of 


indexing 
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Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will lock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem- 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money — and assembly time — 
you can save! 

NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece . . . elimi- 
nate costly weight and space...improve 
design. 


*Reg. U. S. Pat. Off. 


Perse SS SS SS SS SS GU UD A UU UD UD UD SS SS SSS D UM & ws, 


HELI-COIL CORPORATION 
171 Shelter Rock Lane, Danbury, Conn. 


O Send complete design dota on Heli-Coil Screw-Lock Inserts. 


O Send design manual on standard Heli-Coil Screw Thread Inserts. 


C Put me on a list to receive “Heli-Call,” case history periodical. 


NO WEAR, NO CORROSION — Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory — "Inserts — Screw Thread" 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 


Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads-in 
soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 


Caen SCREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 
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Zone State 


@ 2534 


y ————— tmt 


IN CANADA: W. RP. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 





Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT oe 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 


OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 


ACT AT ONCE your education, experience 


and geographic preference to: 
Employment Department, 


Professional Personnel Section 7 


THE NATIONAL CASH REGISTER COMPANY * DAYTON 9 * OHIO 
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"Very satisfactory sealing service 
against wide variety of fluids 
and pressures up to 5,500 psi" 


says Black, Sivalls and Bryson, Inc 
makers of BS&B Glycol Pump 


Uneepac comes in two types. 
Shown here is design for flange 
widths up to 4” which is used in 
BS&B Glycol Pump. Large illus- 
tration above shows design for 


" 


flange widths over 4 


Johns-Manville PACKINGS, GASKETS and TEXTILES 


Chalk up another success story for 
Uneepac —Johns-Manville's automatic 
ring packing. In the BS&B Glycol Pump, 
fluids handled include triethylene glycol, 
diethylene glycol, gasoline, and various 
types of oils, alcohols and petroleum 
treating chemicals. Working pressures 
range from 125 psi to 5,500 psi with aver- 
age operating pressures at 3,000 psi. Yet 
despite these rugged service conditions, 
Uneepac has delivered —in Black, Sivalls 
and Bryson’s own words—‘‘very satis- 
factory service.” 

Many other packing users have ac- 
claimed J-M Uneepac for its long, trouble- 
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free service. Each ring is a complete 
packing unit. Fewer rings are needed than 
ordinarily required and stuffing box size 
can be reduced to the minimum. Each 
ring centers itself automatically on the 
preceding ring to simplify installatior 
This exclusive design alsc permits fluid 
pressure to act upon each lip individually 
and protects lips from excessive gland 
pressure. 

J-M Uneepac comes in a wide range ot 
styles and sizes for many rod and plunge! 
applications. For further informatio 
write Johns-Manville, Box 14, New York 
16, N. Y. In Canada, Port Credit, Ontario. 


uw 
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If your product uses balls that are subjected 
to the corrosive action of moisture, gasses, 
acids, etc. . . . then CRB will solve your head- 
ache. We are referring, of course, to the 


Corrosion Resistant Balls* 


that Hartford has specialized in for many 
years. CRB's are available in a wide choice 
of materials . . . the more widely used are 
listed below. Because Hartford maintains 
large inventories, prompt shipment can 
usually be made on CRB's in many sizes. 
Hartford's engineering service is available 
to you. Just tell us your problem. 


*Corrosion Resistant 
Balls o 


eryll À ; 
Beryllium Corrosion resistant 


Copper balls of other materials 
ond alloys available on 
special order. 


red 


PRECISION BALLS è BEARINGS 


The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn 


462 


NEW! 4 PAINT That 


Withstands ACIDS, GREASE, 

ALKALIES, OIL, MILDEW, 

ALCOHOL AND ABRASION! 
METAZ 


The finest of all top coatings for metal, wood, 
plaster and masonry surfaces. 


Metaz is an epoxy base paint that can be 
applied by brush or spray to provide a tough, 
firmly adherent gloss coating. Available in all 
colors that are consistent with chemical resist- 
ance plus black and white. 


NOTE! METAZ IS NOT AFFECTED BY 


Acetic Acid Carbon Tetrachloride 
Concentrated Muriatic Concentrated 
Lye Concentrated Ammonia Concen- 
trated Peroxide Diluted Sulfuric 
Kerosene Glycerine Saturated Oxalic 
Clorox (Sodium Hypochlorite) Saturated 
Trisodium Phosphate (Hot) 


For technical data, samples and prices write to 


THE SEALUBE CO. 


15 VALLEY STREET WAKEFIELD, MASS. 


Distributors wanted 


ANN. 


^NNN 


When to specify Vulcan Electric 


CARTRIDGE HEATERS 


1. When application is for: Complete insertion into 
machine parts, dies, platens, molds, presses, die blocks 
of embossing machines, packaging machines, etc. 
When specifications call for: Length — 1" to 25 
(or longer); diameter — '4" to 1-19/64"' (or greater); 
wattage — 10 to 3200 (or higher); voltage — 
standard 115 or 230, special 6 to 440; sheath — 
brass, steel, nickel or high temperature alloys; stand- 
ard or special lead wires or terminals. 

When you have ‘‘hot’’ problems: Vulcan Engineers 
are ready to provide special heating units — engi- 
neered to your needs. Write for free catalog. 


" — -— 


Uca 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


Cartridge + Strip + Tubular + Immersion Electric Heaters 
Soldering and Branding Irons + Solder and Glue Pots 
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BUT GARRETT'S GOT 
IT FOR QUALITY 


No sir, you can't beat Garrett when 
it comes to top quality in small parts. 
Their "statistical quality control sys- 
tem" means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock the world's 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash- 
er, spring washer or hose clamp you 
get it fast . . . most everything right 
out of stock. 

When it comes to stampings and 
assemblies that's where their high 
speed automatic equipment stars. 
Turns out exactly what you want in 
no time at all. 

Sure, I'm a tough buyer. I want the 
best. I want it fast. I want it priced 
right. And Garrett is the place for me. 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


Manvfactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 
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PRESS 
PREVIEWS 


Sharon Steel to Instal! 
$6 million 
Electric Furnace 


Sharon Steel Corp. will construct 

dern $6 million electric furnace 

p at its Roemer Works, Farrell, 

Pa., which is expected to double pres 
ent capacity of the company t 
duce stainless and high allo: 

Construction will be designed for the 

iddition of a second furnace for futur 


expansion 


New Building for Plastics 


American Plastics Corp. has begun 
onstruction of a new factory building 


it its Bainbridge, N. Y., plant. ‘The 


mpanv, a wholly owned subsidiar 


f Heyden Chemical Corp., has ex 


tensive. operations in injechon mold 


ng. extrusion and vacuum forming 


thermoplastics and fabrication of poh 


ster resins reinforced with fibergla 


Ultra-Sonic 
Impact Grinding Service 


\n ultra-sonic impact grinding si 


lerance orifices in the 


! 
for lose-to 


st and most brittle of materials 
now being offered to industr \ 
e C-Mar Corp., Manasquan, N. ] 
is service is created to expedite the 
] 


between the design and assembly 


omponents r« quiring prec 


High pre 


(Continued on page 467) 


Pu a 
LATEST 
CONTROL 
DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


— 


—4J 


Here is complete information 
on a versatile modern control 
of interest to every design en- 
gineer. Available in models 
capable of delivering 50 to 400 
inch-pounds thrust, Sperry 
Hydraulic Remote Controls are 
used extensively by the auto- 
motive, aviation, marine and 
machine tool industries for 
manual or automatic control 
of: 
* Brakes 
* Clutches 
* Throttles 
* Governors 
* Rheostats 
* Hydraulic Pumps 
* Engine Spark Adjustments 
Engine Mixture Setting 
Hydraulic Transmissions 
Fire Extinguishers 
Feed Mechanisms 
Duplication of Motions 


Return coupon for descriptive bulletin. 


SPERRY PRODUCTS, Inc., 
Danbury, Conn 


C] Send Hydraulic Control Bulletin 20-106 
|_| Have representative call 
Name 

Company 

Address 


City _ 





TO GOOD ENGINEERS 
WE OFFER: 


NO SWIMMING POOLS. As an engineering-minded company we place a high 
value on the skill and ability of engineers. We believe they deserve to be treated 
with dignity and respect as human beings of a high order —not as commodities to 
be traded over (and under) the counter. 


NO COTTAGES-BY-THE-SEA —but genuine growth opportunities in the more 


than 20 communities where we operate plants: East, South, Midwest, Southwest, 
and West Coast. 


NO WINDOW DRESSING "TRAINING" PROGRAMS -no idle paper shuf- 


fling or non-engineering jobs in the guise of *'training" —but immediate assignment 
to specific projects with all the resulting opportunities for self-development. We 
do not *'stockpile" valuable engineering talent. 


NO “BLUE SKY” PROMISES—but a real chance to grow with a growth 


company (1956 sales over 100 million) dedicated to continued expansion through 
service to industries basic to America’s future: Petroleum, gas, chemical, metal- 
working, woodworking. No promises of sudden wealth . . . 


BUT WE DO GUARANTEE . . . 


OPPORIUNIIY 


limited only by individual ability 


Rockwell Manufacturing Company is an engi- family life. If you are a good engineer 
neering-minded company. Our Chairman and our with a mature regard for both professional 
President are engineers. Through engineering we and human values, we'd like very much 
have grown from a one-plant, one-product com- to talk with you. Interviews can be ar- 
pany to a 100 million dollar a year business ranged in practically every section of the 
operating plants in 20 communities, making 17 United States. 
basic productscovering 25,000 models. And through 
good engineering we are continuing to grow. OPPORTUNITIES FOR: 

In this environment, there is literally no limit Research Engineers (Mechanical) 
to a good engineer's opportunity for progress. legas gibeen 
And it is solid progress on which to build both 
professional stature and a satisfying personal and 


Project Engineers Design Engineers 
Chemical Engineers 


Write to: C. A. Wiken, Vice President of Research and Engineering 


ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Pennsylvania 
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can help you plan 
a complete 


... from designs 
to finished panels 
... custom-made 
or stock models 
—for cars, 

trucks, buses 

and engines! 
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Stewart-Warner Panel 602-H. A stock panel now used by leading truck manufac- 
turers. Highly flexible—can be fully electric or combination of electric and mechanical. 
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Typical Hook-up for Panel 602-H. Above panel includes mechanical speedometer, 


electric gauges, complete with sending units. 


At every step of design— from styl- 
ing of panel to choosing drive equip- 
Stewart-Warner offers you 
the widest selection . . . 


ment 
plus engi- 
neering teamwork unmatched by 
any other manufacturer! 
Stewart-Warner furnishes the 
most complete line of individual in- 
struments — speedometers, tachome- 
ters, tachourmeters —and gauges of 
all types. Our engineers will help 
you combine these in one of our 


many standard panels... or an 
entire panel can be custom-made to 
your specifications. 
Stewart-Warner — instrument spe- 
cialists for over half a century — can 
supply all your instrument needs 
and drive equipment from one de- 
pendable manufacturing source. 
Save money by consulting Stewart- 
Warner now. . .while your designs 
are still in the early planning stage 
and are subject to modification! 


For further information, write: 


STEWART-WARNER 


t. V-116, Original Equipment Sales 
1826 Diversey Parkway * Chicago 14, Illinots 





WHERE COST 
Is d 
PRIME CONSIDERATION 
--- investigate 
INVESTMENT 
CASTING 


i. Here is the 
je: highly efficient 
way to pro- 

duce accurate 
castings with 

close tolerances. 


If material and 
This part, of ` 
18.8 Stainless 
is used for 
Aircraf* Elec- 


labor costs have 
you concerned, 


a careful analysis 
testi vina of your multiple 
Fermorty. made machining operations 
as two sepa- will point up Invest- 
ld inops ment Casting as your 

best bet to SAVE UP 

TO 617, ON LABOR, 
TOOLING, MACHINING AND 


ASSEMBLY TIME. 


brared— it is 
now cast 
in one 


piece 


Send blueprints of your Investment 
casting or shell molding require- 
ments for our quotation. 


pe =) 


4 " Wrife to 
dept. D 


cnt 


F ie 


Our brochure on requesf. 


REPRESENTATIVES IN MAJOR CITIES 


INVESTMENT CASTING CO. 


60 BROWN AVENUE è SPRINGFIELD, N. J 


RZOICIKIFIOIRID) 


NEW 
On-the-Job 


RECORDS 


Every day, earth mover, truck, tractor, 
grader, shovel, crane, dozer, oil field and 
power unit operators are establishing NEW 
on-the-job RECORDS with MORLIFE* 
CLUTCH equipped machines. They report 
more continuous hours of heavy-duty, off- 
highway work, with fewer clutch adjust- 
ments, than ever before. Some of the latest 
records will be featured in the Rockford 


Clutch booth at the Road Show in Chicago. 


"MORLIFE clutch 
hos gone 851 
hours without 
slipping ot 
adjustment.” 


safe 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working ln 
sand." 


'""MORLIFE 
clutches last 950 
hours longer, 
without  adjust- 
ment.” 


dia, 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


ae 


"MORLIFE re- 
quires lighter 
handle pull and 
one tenth the 
adjustments." 


L 


“MORLIFE pulls 
harder ond lasts 
six to ten times 
longer." 


Hew MORLIFE* CLUTCHES 
and CLUTCH PLATES Give- 


MORE Clutch Life (40095 


MORE) 


MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50% MORE) 


Get full information about this record- 
breaking improvement in heavy-duty 


clutches by writing Department E. 


ROCKFORD 
Clutch Division 
BORG-WARNER 


209 Catherine St., Rockford, Ill. 


Export Sales Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 


=" 


“Won't buy o 
vnit that isn't 
equipped with 
Durable MOR- 
LIFE clutch.” 

B. W. ENGINEERING 
MAKES iT WORK 


ENGINEERING 


PRODUCTION 


B. W. PRODUCTION 
MAKES IT AVAILABLE 


G000C60C69 
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orifices, multi-drilled holes, snaping, 
slicing, and dicing operations is pos- 
sible because the work is not chipped, 
spun, heated, stressed or distorted in 
any way. Ultra-sonic impact grinding 
employs an electro-mechanical trans 
ducer to convert alternating current 
into mechanical vibrations at the rate 
of 25,000 cycles per sec. Abrasives 
are introduced between work and tool 
face and driven with tremendous im- 
pact against the material reproducing 
an exact counterpart of the tool face. 
The tool face is never in direct con- 
tact with the work. The service has 
diverse industrial applications ranging 
from the fabricating of carbide dies to 
the engraving of decorative glassware. 


GE Plans fhp Motor Plant 


Fractional horsepower motors for 
home laundry and electric sink appli 
ances will be manufactured at a new 
135,000 sq ft plant to be constructed 
at Murfreesboro, Tenn., by General 
Electric Company's Appliance Motor 
Dept. Completion of the new plant 
is expected late next year with em 
ployment to approximate 500 persons 
when capacity production is reached 
The Appliance Motor Department, 
headquartered at DeKalb, Ill., is a 
major producer of fractional horse 
power for clothes washers, clothes 
dryers, dishwashers, and food waste 
disposers. An extensive expansion 
program for the DeKalb plant was 
announced last January including a 
complete rearrangement and retooling 
of the existing facilities and the build 
ing of additional manufacturing space 
which in effect doubled the DeKalb 
capacity. In February the department 
introduced a completely new appli 
ance motor line designed for use on 
home laundry and electric sink ip 
pliances 


Birdsboro Steel Awarded 
Contract for Mill Equipment 


Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa., has been awarded 
1 multi-million dollar contract by 
United States Steel Corp. for the 
manufacture of structural steel mill 
equipment. The new equipment is 
destined for U. S, Steel's South Works 
in South Chicago, Ill, one of the 
largest installations owned bv the com 


(Continued on page 468) 
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FIGHT VIBRATION | WITH VIBRATION 


How many jobs can a 
vibration exciter do? 


m SYSTEMS can help you 


in at least five important ways. 


Fatigue testing. Shakers have 
both the range and capacity to 
determine fatigue limits of struc- 
tural members, assemblies, air- 
craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 
MB Exciter Systems. 


Environmental vibration testing to 
MIL-E-5272 and other govern- 
ment specifications. This is most 
important now for assuring reli- 
ability of performance in military 
production. But the same tech- 
niques can be used also to im- 
prove all types of products. 


Noise. Just where in a product 
does it come from and how to 
eliminate it? An M® shaker helps 
pinpoint the disturbance by let- 
ting you vibrate the product 
through a whole range of fre- 
quencies with the twist of a dial. 


Complex wave testing, including 
random motions. This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in actual serv- 
ice. MB electrodynamic shaker 
systems offer the frequency 
range, high acceleration, and 
freedom from distortion needed 
for this kind of job. 


Production and Quality Control. 
Your ideas are needed here. Fo: 
example: Someone discovered 
that size of fine powder particles 
which sift readily through a 
screen varies with the screen's 
frequency of vibration. Permit- 
ting easy control of frequency, 
an MB shaker is capable of 
working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


If you need help in putting vi-« 
bration exciters to work, get in 
touch with MB... leading pro- 
ducer of vibration test equipment. 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE EXCITE AND MEASURE VIBRATION 
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NEW STACOR-MAT/C 


the drafting 
table that makes 
engineering sense 


* Increase productivity, efficiency 
* Save man-hour costs 


Get all the facts—send for illustrated 


Bulletin €03 and complete Stacor catalog 


STACOR EQUIPMENT CO. 


788 East New York Ave., Brooklyn 3, N. Y 


“AIRPURE” 
TER 


FOR 
HIGHLY 
EFFICIENT 
DUST 
CONTROL 


m 
1 Q 


"Air Pure” filters developed for 
atomic energy work are now 
available for industry. They are 
the most efficient devices known 
for the removal of small par- 
ticles from air and gas streams. 
"Air Pure” fliters may be used 
for processing foods and medi- 
cines, for protection of delicate 
instruments and wherever bac- 
teria-free and dust-free condi- 
tons are required. 


* Reduce waste motion 
* A complete work-station in one unit 


Lo. rz 
Ted 
h.c ` 


| DIAMOND 
PERFORATED 
METAL . . on the 
Socony Mobil Building 


New York City's newest, 
largest and finest metal-clad 
office building, sheathed with 
more than 400,000 sq. ft. of 
patterned stainless steel, is 
also the largest commercial ^ 
structure to be, initially, Cx 
completely air conditioned 
On the top three floors, de 
voted entirely to air con 
ditioning and other 
mechanical equipment, the 
wall panels are perforated 
to permit free passage of air at low velocity 
It was our privilege to perforate the more than 
40,000 sq. ft. of stainless steel sheet required for 
thet purpose—under a sub-contract and in ac 
| cordance with the specifications of the engineers 
who designed the very modern air conditioning 
system 


FÜ'TITIRR IN 


We appreciated, very highly, the opportunity to 
participate in such on outstanding achievement 
but are equally interested in any other require 
ment for perforated metal—no matter how lorge 
or small—ond hove hundreds of 
specialized tool arrangements 
which assure prompt  occurate 
service. Catalog 39 contains com- 
plete working data ond shows 

| mony interesting applications in 
its 32 large illustrated pages. 

| Write, today, for a free copy. 


DIAMOND MANUFACTURING 
JS edil 


LIT: Aree! 
West Coast Plant, Diamond Perforated Metals Co. 
17915 So. Figueroa St., Gardeno, Calif. 

Los Angeles Area 
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pany. Many automatic features will 
be incorporated in the new equipment, 
including automatic transfer and turn- 
over devices. The machinery will be 
used to roll all types of structural 
steel. Principal elements in the con- 
tract are divided into three classifica- 
tions: a structural mill hot bed and 
transfer equipment, structural mill 
straighteners and appurtenances, and 
structural mill cold saw, shears, gauges 
and appurtenances. 


Tinplate Processing Plant 


Plans for construction at Ham- 
mond, Indiana of its first plant de- 
voted exclusively to the processing of 
tinplate have been announced by the 
American Can Co. Under the “coil 
strip” program, the plant will receive 
plate in large coils and then perform 
several of the operations formerly ex- 
ecuted by steel companies. It will to 
| large extent eliminate the traditional 
use of precut sheets of plate. The 
Hammond installation, which is ex 
pected to be completed late next 
spring, is one of Canco’s first steps in 
previously announced $27 million 
program for large-scale plate-processing 
facilities throughout the country. 


Mathematics Group at SRI 


A new mathematics group has been 
established by Stanford Research In- 
stitute to aid various research pro- 
grams at the Institute. Activities of 
the group will include mathematical 
and statistical consultation as well as 
instruction of the staff in analog and 
digital computation. The group, un- 
der the direction of Dr. Clay Perry, 
will make use of an IBM type 650 


digital computer. 


Butadiene Plant Expanded 


A multi-million dollar expansion 
program to increase the output of the 
world’s largest butadiene plant in Port 
Neches, Texas, by 50 per cent to 
300,000 short tons annually, was an- 
nounced by William P. Gee, president 
of TexasU. S. Chemical Co. The 
company is jointly owned by The 
l'exas Co. and United States Rubber 
Co. Work on the expansion has 
already begun and full production 
from the new facilities is scheduled 


(Continued on page 471) 
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ROCKET FUSE IS REDESIGNED FROM WROUGHT ALUMINUM 


TO DIE CAST ZINC. RESULT: 


20% cost reduction 
No increase in weight 


WROUGHT ALUMINUM 


Proper size bar stock must be 
procured, inventoried, cut to 
length. All holes had to be 
drilled and threaded. Alumi- 
num ber stock required appli- 
cation of anodizing. 


THE SPECIFIC GRAVITY of zinc being 2.4 times that of 
aluminum, this re-design of an airborne component pre- 
sents an interesting turnabout. The switch from aluminum 
bar stock to die cast zinc in the manufacture of the rocket 
fuse owes its success to the nature of the die casting 
process. It permits placing the metal where it is needed, 
eliminating it where it is not. Thus, coring of the zine die 
casting has reduced the volume of the fuse body, and the 
weight was held to 6155 grains—the same as that of the 
aluminum product it replaces. By producing the fuse as 
a cored zinc die casting rather than turning it on a screw 


DIE CASTING is the Process ZINC the Metal “$a 


DIE CAST ZINC 


Casting comes from die in 
proper shdpe and size. There is 
no inventory problem on raw 
material. Axial and cross holes 
can be cored to depth and 
diameter. Expansion plugs in 
place of screws saves tapping. 
For finishing, the zinc die cast- 
ings need only inexpensive di- 
chromate dip coating. 


machine from aluminum bar stock, the following opera- 
tions were eliminated: 1) cut off, 2) drilling three holes, 
3) threading two holes, and 4) anodizing. The zinc die 
casting requires the following operations subsequent to 
ejection from the die: 1) trimming flash, 2) cutting two 
threads, and 3) dichromate dip. 


The change, made by Monarch Governor Co. of Willow 
Run, resulted in a 50% cost reduction. Production rate 
has been increased from 100 aluminum to 150 zinc die 
cast fuses in the same amount of time. 


e 


BUNKER HILL the Preferred Zinc 


e. 
BUNKER HILL © ZINC 


Eastern Sales Agents ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17, N. Y. 


November, 1956 


Sales Office for Pacific Coast 
@ NORTHWEST LEAD CO., SEATTLE, WASH. 


e 





may introduce uou to 
unusual advancement 


——————————————————————— 


Across the nation, we have talked by 
phone with men who have expressed 
interest in our design work. Easily, quickly 
they have been able to get the important 
facts on our attractive career 5pportunities 


If you are restless — perhaps in a deadend 
job — mail the coupon immediately. 
Chances arc we will call you shortly — give 
you an opportunity to verbally investigate 
what we have to offer. 


Ability shows up fast in our design work. 
Some of our top men, with top earnings and 
responsibility, are comparatively young. 

It could happen to you. 


Be sure to give us your home telephone number 


Mr. E. M. Peterson, Dept. 7, Design Employment 

Pratt & Whitney Aircraft, East Hartford, Conn. 
I would like to learn more about your openings for product and 
component designers. My experience has been in the following 
fields 

) Nuclear Design O Aerodynamics O Bearings 
O Compressors O Hydraulics O Piping 
O Turbines O Gears g Controls 
O Structures O Valves J Test Equipment 
O Afterburners and () Heat Exchangers B Test Rigs 

Related Equipment and Combustion Problems 
Total years Mechanical Design experience — 
You can reach me at . Most convenient 
(home telephone) 

hours for receiving calls are between 


NAME T 
HOME ADDRESS 


AU & WHITNEY ad 


D : ) TED AIRCRAFT CORPORATION, EAST HARTFORD 8, CONNECTICI 


Will stepped-up 
performance 


increase sales of your 


power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Model CCK 


12.9 H.P. 2-cylinder 
opposed 4-cyde. 
Gasoline-powered 


Model AJ 

5.5 H.P. One-cylinder. 
Gasoline-powered. 
4-cycle 


Onan short-stroke, air-cooled engines give 
you a combination of performance charac- 
teristics which can add powerful selling fea 
tures to your engine-driven equipment. They 
are designed for continuous service 
to run hundreds of hours with minimum 
attention. Short-stroke, low-friction design, 
extra-large bearing surfaces, Stellite-faced 
exhaust valves, solid Stellite exhaust valve 
seats and many other long-life features give 
you a big premium in trouble-free service. 
Onan engines are compact in all dimen- 
sions, light in weight, smooth running and 
easy starting. They deliver full rated power 
even under a variety of adverse conditions. 
If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at no 
extra cost. Write us or call. 


D. W. Onan & Sons, Inc. 


4046 Univ. Ave. S.E., Minneapolis 14, Minn 


Lightweight, air-cooled 
Onan Diesel engine 


Two-cylinder, opposed. 
15 H.P. at 2300 R.P.M. 
4-cycle. Solid injection, 
full Diesel. Electric start- 
ing. 12-volt generator. 
Full pressure lubrication. 


"s m 
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for fall of 1958. The Port Neches 
butadiene plant was purchased from 
the government by Texas-U. S. Chemi- 
cal Co. and Goodrich-Gulf Chemicals, 
Inc. in May of 1955. It had a rated 
production capacity of 190,000 short 
tons and was the largest constructed 
under the government wartime syn 
thetic rubber program. 


Research Facilities 
for Rare Earths 


An expansion in the research facili 
ties of Michigan Chemical Corp. of 
Saint Louis, Mich., will consist of a 
series of new laboratories to be used 
expressly for research and production 
control of products and processes of 
the company’s rare earths business 
Developing from pilot plant work 
based on research investigation, this 
division of Michigan Chemicals has 
been progressing steadily. The impor 
tance to the company and to its rare 
earths customers prompted the board 
of directors’ move to provide the addi 
tional staff, scientific equipment and 
library facilities 


Expansion in 
Silicone Products 


International Packings Corp. has 
started a two-year expansion program 
for their plant in Bristol, New Hamp- 
shire. Initial plans call for a special 
department to manufacture custom- 
designed silicone and synthetic rubber 
products for the automotive, appli 
ance, hydraulic and other industries. 
The first unit will comprise 10,000 
sq ft of manufacturing space and uti- 
lize all new machinery. Eventually, 
construction will include a new office 
building, complete facilities for engi- 
neering and laboratory personnel, 
manufacturing space for both leather 
and synthetic packings, oil seals and 
precision molded products 


Clark Controller Establishes 
Los Angeles Manufacturing 
Operation 

Clark Controller Co., manufactur 
ers of industrial electrical control 
equipment, has occupied a 10,000 sq 


ft building in Los Angeles, Calif. The 
building will include the former Los 


We at Newark have many years’ 
experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications. 


ewark 


ire Gloth 


COMPANY 


(Continued on page 473) 351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Product Engineering — November, 1956 471 





you — EB JOHNSON... JOINT 


à M er 
design for... ~ Rotary Me s TYPE 
N 
get 


1, SEAL RING — of 
special carbon- 
graphite. Eliminates 
packing and oiling. 


Ty 


D 


2. GUIDE — Also of 
carbon- graphite. 


AERONAUTICAL e Makes joint self- 
E supporting. 


4. SPRING — For 3. NIPPLE — Rotates 
e with roll, seals 


tiol ting only. 1 i 
initio! seating Y against ring. 


[n operation joint is 
pressure seoled. 


Internal 


i" For introducing steam and liquids into 
a rts rotating rolls and cylinders, there's 
nothing like the Johnson Joint above. 
It's packless, self-lubricating, self-ad- 
justing, self-supporting. It has been 
adopted by dozens of machinery makers, and is finding 
new uses every day. 
Type SB shown hondles both steam and condensote through some 
head; also available for through flow service, and in sizes ond styles 
for all operating conditions. Write for literature. 


Thi Johnson Corporation ” £a 


- 
813 wood St., Three Rivers, Mich. <4 


INDUSTRY 


GENERAL | E z N : I gL TAA "j 


...HAS MADE 


DUDEK & BOCK 


SPECIFY WIRE FORMS 
STALWART -Sere RUBBER PARTS SPRINGS 


FOR HIGH TEMPERATURE APPLICATIONS. Industry is solving METAL STAMPINGS 


problems and cutting costs with SILICONE RUBBER Í In Industry, in homes, farms and 
PARTS by STALWART. Because newly developed com- shops, you'll find daily, living proof 


pounds now retain desirable rubber-like qualities at tem- that D-&-B's KNOW-HOW pays 
»ut in EXTRA performance. Rely 


peratures up to +600° F., they are recommended for 4 € i 

applications where temperatures destroy ordinary rubbers. on expert engineers f 2 that 
Ñ ’ t , 

FOR LOW TEMPERATURE APPLICATIONS. Silicone Rubber ) en MONEY ! Get Wive Forms. 

parts by STALWART are capable of withstanding tem- : : ^ : 


; Spri St ; 1 
peratures as low as —130' F. without becoming brittle. brings and Stempings that are 


Thev ! ce tetas x d , À À 9 easily assembled . . . that 
ey have excellent dielectric properties and resist com- A withstand stress . . . and 
pression set, oxidation, ozone and many chemicals. \ 


! perform under the most 
Let STALWART .. . specialists in custom | trying conditions! 


fabrication of precision SILICONE parts... = 
solve your design problems. | PEED, DELIVERY 
) —MMÀM 4 


Write today for catalog No. 56-SR-3. i 1 or 4 J WRITE — WIRE — or PHONE 
` E for Estimates and Delivery Dates 


TALWART kang Pn B DUDEK & BOCK 
rte M. 4 SPRING MFG. co. 
RUBBER COMPANY Bediord, Ohio DICKENS 2-1020 4014 W. Grand, Chicago HELL 


7121.8R 
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FILTRATION NEWS 


Filter to 900°F... 
anywhere! 


PORO-KLEAN gives designer 
new freedom in filtering hot, 
hi-pressure fluids 


“Versatile” is the word for Cuno’s PORO- 
KLEAN filters when it comes to providing 3-30 
micron filtration in hot spots and tight places! 
sizes and shapes, 
steel filters 
everywhere pushing back the temperature and 


The 


combination 


In a tremendous variety of 


these new porous stainless are 


pressure frontiers in micronic filtration 
PoRO-KLEAN’S 
of physical properties. 


reason: unique 
Its high strength, ex- 
ceptional heat and corrosion resistance and 
adaptability to a wide variety of shapes makes 
it easy to apply both in industrial processing 
and in compact aircraft and missile hydraulic 
systems. 

For instance take the tiny preformed shapes 
shown above They are: cylinder (1), « up (2) 
and cup with lip (4) all used to protect 
micro-finished aircraft hydraulic servo valves; 
dise (3) for oil filter, cylinder (5) with brazed- 
dise (6) for gas 


and (8) for 


on seat for hydraulic O-ring; 
turbine fuel-oil nozzle; cup (7) 
diesel fuel-oil nozzle 

And, for the 
can get single or multiple PoRO 
KLEAN like the 54-inch 
element (below, right). It’s de 
signed to filter synthetic poly 
mer in a chemical plant with 


big jobs, you 


units 


1500 psi pressure drop and op 
550° F 


If you have a tough filter prob- 


eration at 


lem, get all the details on Cuno 
PORO-KLEAN. You can be 
it will fit into your design. Write: 


sure 


The Cuno Engineering Corpo 
ration, 20-11 South Vine Street, 


Meriden, Connecticut 


iu E ] vi ~ -— $ —— 
AUTO-KLEAN (edge-type) . MICRO-KLEAN (fibre cartridge) 
FLO-KLEAN. (wirs-weund) + PORO-KLEAN (porous stainless stevl) 
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Angeles District Sales Office as well 
is a new engineering and manufac- 
turing department. The Los Angeles 
plant will be the first control manu- 
facturing operation conducted outside 
of Cleveland by the Clark Controller 
Co., although an affiliate manufac- 
tures control equipment at Toronto, 
Canada. The company designs and 
manufactures standard control items 
such as motor starters, contactors, re- 
lays and limit switches; and designs 
ind manufactures standard and spe- 
cially engineered control systems for 
individual machines, material-handling 
equipment, and industrial processes. 


Scale Model 
Processing System 


\ detailed scale model, weighing 
less than 50 Ib is the first step of a 
data processing 

developed by Datamatic Corp., New 
ton Highlands, Mass. The primary 


million 


$1.5 


system 


reason for making the model was for 
use in planning floor layouts of fin- 
ished installations; use of a scale model 
permits easy location or re-location of 
various segments. Because actual cón- 
struction of the system involved many 
ot 


been 


man-hours, the scale 
to 
idvantage as a sales tool in explaining 


lavout 
tomer requirements. 


thousands 


model has used idditional 


system as it applied to cus 


New Induction Vacuum 
Melting Department 


\ new induction vacuum melting 
department has been completed by 
Allegheny Ludlum Steel Corp. at its 
Watervliet, N. Y. Works. The new 
facility is temporarily being used as a 
research and development project; 
however, it is to be converted to regu- 
lar production status as soon as re- 
search studies now under 


wav arc 


(Continued on page 475) 


COOPER ALLOY 


CORPORATION 


BRIEFS 


CORED SIGMA BLADE 


1500 Ib. stainless steel sigma blade 
not only has to be corrosion resist- 
ant and dimensionally accurate, 
but a 1!5" cored hole, centrally 
located with respect to the various 
cross sections is required through- 
out its length 


The full story is told in Cooper 


Alloy AKH #4. 
^ 
Ss 


KEL-F LINERS FOR 
VANTON PUMPS 


The addition of Kel-F to the long 
list of rubbers and plastics now 
available for liners makes the 
Vanton pump suitable for hand- 
ling such media as fuming nitric 
and other strong oxidizing acids, 
mineral acids, alkalies, aliphatic 
solvents and hydraulic fluids. 
Details on request. 


c 


Ss 


STAINLESS STEEL RETARDERS 
Cooper Alloy stainless steel retard- 
ers in the Cyclotherm Generator 
help to produce additional heat 
transfer with maintenance-free 
reliability. Known as Cyclotherm 
Cyclonic Combustion the new prin- 
ciple delivers a guaranteed 80°; 
heat transfer in two passes 
drops maintenance costs as much 
as 50°. 


and 


x 


COOPER ALLOY 





Build your 
design skills 


Your guide to 
better, more 


serviceable 





electronic 


equipment 


JUST PUBLISHED 
FERROUS AND NON-FER- ; MECHANICAL DESIGN FOR 


ROUS CENTRIFUGALLY 9 ELECTRONICS. PRODUCTION 
CAST ROLLS, SLEEVES, | Helps you design electronic 


s j equipment with most durability 
TUBES, LINERS, CHUTES, at least cost—explains layout, 
materials, and processes, espe- 
RETORTS, RINGS, BUSH- ; cially as P affect qe e 
sh tronics manufacture. so helps 
INGS, BEARINGS, ETC. z | production men work more close- 
! ly with electronics designers. 
Covers such subjects as sheet- 
metal work, machining opera- 
tions, shielding, use of sealing 
compounds, motor characteris- 
tics, etc. Also such related topics 
His business is product. improvement, He's your as mechanized assembly and effi- 
on i - cient packaging. By John M. 
assurance that every centrifugal casting which Carroll Assoc. Edit, Electron- 
ics. 348 pages, 172 illus., $6.50 





leaves our plant has been scientifically developed 


and quality checked through every step of its These books will help you 


production. 


ELECTRIC ANALOG 
Creative research has been the backbone of Chief COMPUTERS 


Sandusky customer service for over forty years. ?nd Edition, Just Published. Com- 

M : : : : prehensive treatment of d-c analog 

That’s why today’s ferrous and non-ferrous centri- computers ; how to set up problems ; 

- . applications; design of components 

"v T -— make Sem t 1 and complete systems By G. A 

fugal castings are the finest available. | and T. M. Korn. 2nd Ed. 464 pages, 
23 illus., $7.50 


HANDBOOK OF 
SEMICONDUCTOR ELECTRONICS 


Just Published. Practical manual 
b . . o ! on transistors, diodes, and photo- 
resist heat, corrosion, or abrasion, make it your -f cells, covering principles of opera- 
: a O i : L | tion, how semiconductor devices are 
business to call Chief Sandusky. Our technical aid manufactured, and circuit applica- 
d : i tions. By Lloyd P. Hunter. 650 
. g 9 
is as close as your phone. pages, illus., $13.00 


McGraw-Hill Co., Ine. Dept PE-II 

327 W. 4ist St., N. Y. C. 36 

Nemd me book(s) checked below for 10 days’ exa:n 
ination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
eturn privilege.) 


When your needs, either standard or special, call 


for close-grained cylindrical castings that must 


An additional service is machining facilities for 


turning. boring. and drilling. 


C. M. Lovsted & Co., Seattle, Wash . Tynes Bros., Birmingham 


Ala. . Cordes Bros, Son Francisco and Wilmington, Calif. i J Carroll Mech. Design for Electronic Prod., 
6.50 


D Korn & Korn—Flectronie Analog Comp., $7.50 
| C] Hunter—Hdbk. of Semiconductor Electronics 
$12.00 


S (PRINT) 


Jia) CENTRIFUGAL CASTINGS | ~~ 


FERROUS AND NON-FERROUS e" 


sition ss... 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio C E EESSE RANEA 
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Press Previews continued 
completed. The new facilit will com 
plement the vacuum remelting dc 
partment installed at the same location 
last year. Research and development 


programs are in progress on high tem 


supplies 
perature wheel and bucket alloys for 
H ( gas turbines. High temperature bear 


ing steels, tool steels, allovs for mag 
netic applications and allovs for spe 
cialized corrosion service are also being 
studied. The 
nace incorporates a 300 Ib furnace in 
its research and development configu 


induction vacuum fur 


ne little Viking Pump 


supplies the hydraulic 
ration, and as a production unit will 


lwo addi 


power to raise this lift up 


to 38 feet. The stand can a 2000 lb furnace. 


utilize 


be raised, lowered or tional consumable clectrode vacuum 


stopped at any level from remelting furnaces have also been 


completed at the Watervliet plant. 
Fhe units will double the capacity of 
the remelting department which went 


the ground or stand, sim- 
ply by starting or stop- 
ping the electric motor- 


driven m ; oe 
vitac into operation in October of 1955 


Used 
studios for lighting equip- 


in motion picture 


ment and camera work 
this lift is manufactured Addition to Coupling Plant 


by Hamlin Hydraulic Lifts, 
l'he construction of an addition to 


the plant of the Ajax Flexible Cou 
pling Co. Inc. at Westfield, N. Y., 
will be completed in November. This 
iddition will be located on the com 


Monrovia Machine Works, 
San Gabriel, 


They also make portable 


California 


hydraulic lifts for factory 
maintenance crews, stor 
age room stackers, scaf- 
folding stands, light bulb 


changers, orchard spray- 


, Ta » > 
pany's 22-acre site and will increase brushes 


that are supremely suited to your 
requirements is easy when you 
have the book that tells you all 
about brush characteristics and 


Choosing the carbon 


the production of dihedral gear type 
rubber-bronze flexible 


and bushed 


ers, casket lifts, and many 
Hamlin has built 


these lifts for more than 


others. couplings. 


20 years, and has includ- 


ed Viking Pumps as an 
integral part of each unit. 


If you're looking for posi- 


tive, 


ing, learn more about 
Vikings. Write for Bulle- 


tin Series 56S X. 


dependable pump- 


VIKING PUMP CO. 


Cedar Falls, lowa U.S.A 
In Canada it's "ROTO-KING" Pumps 
See our catalog in Sweets 


Product Engineering 


November, 1956 


Vanadium-Alloys Steel 
Announced Expansion 
Program 


The Vanadium-Alloys Steel Co. an 
nounced an expansion program of its 
mill at Latrobe, Pa., which will ap- 
proximately double the plant's capac 
ity of high speed steel. Plans call for 
the extension of buildings 
idding 52,000 sq ft of space to the 
structures housing the rolling mills, 
hammer and melting shops. The ex 
pansion program will include the in 
stallation of 10, 12, and 16 in. rolling 
mills. It is expected the new facilities 
will be in operation in 14 month 


existing 


Aluminum Company 
Expands 


Kaiser Aluminum & 
Corp. has begun expansion of 
Newark, Ohio, 
electrical conductor works 

(Continued on page 477) 


Chemical 
their 
rod, bar, wire and 


he capac 


applications. Covering brushes 
for every type of fractional 
horsepower, automotive, aviation 
and industrial application, it 
represents 50 years of carbon 
and brush leadership. Its title? 
"Brushes by Speer." 


The coupon below will bring you 


your copy with ou complime nts. 


PEER 2.2 


St. Marys, Pa 


Please send 
"Brushes by Speer." 


Please send in- 
formation on car 
bon for use in 
Name 
Title... 
Address. 


City State 





CC TE. metalized Ceramic Coating 


...for use with both hard and soft solders! 


NICOTE is Frenchtown’s new exciting discovery ...a 
single metallic coating for refractory ceramic bodies which 
provides a surface for applying solders with melting points 
between 275° and 1600°. With NICOTE, no buffing, electro- 
plating or tinning is necessary in most applications to 
form a strong, firmly-adhering bond with either hard or 
soft solders. NICOTE’S mechanical bond makes it ideal for 
hermetic seals, high strength mechanical seals, fray 

and vacuum applications. Bulletin 155 con- / a 
tains complete engineering details. Write for 

a free copy today! 


-— And Peerless. Solves irenchtown Ter 


e COMPANY 
Another Electronic Gear 87 Muirhead Avenue * Trenton 9, New Jersey 


Cooling Problem! ines 


torque- 
blowers to cool and ventilate stationary and air- 
borne electronic gear. Peerless PW-12 Pressure Scatter 


Blowers were selected. Square-to-round dis- WITH THE 


€ This large aircraft manufacturer needed 


charge adapters with intake filters were fabri- 
cated to provide dust-free air. We are working 
continuously with many of the nation's top 
producers and users of electronic equipment. 


They know we design and build our own fans 


> ® 
^.^ , — i e 
and blowers . . . motors and all. That's why | Unt a tg 


we can unconditionally guarantee their depend- | Ao LOCK NUT 


able performance. From start to finish we have 
Why do designers want 


complete control of our product. Our engineers a lock nut that shows an 


Production men, of course, 


i o even pattern of torque, nut 
can work to your specifications to produce the know that a lock nut with a f » pommes ` > 
7 "scatter - pattern" interrupts Eon ome Oe 


fans and blowers that enable your equipment production and increases re Because it means 
e jects uniform bolt tension, which 
to operate at its best. is important in keeping 


id — M-F the finished product true to 
costs NO MORE! original design. 


Write, wire or phone us now! ' 
Ask for Bulletin SDA-160. n PU | MAC LEAN- 


nuts and 
semi-finished 


FAN AND BLOWER DIVISION "onegcn 


nuts, Write 
for catalog 


G > .» C 
THE perless. Electric COMPANY and samples, 


FANS . BLOWERS ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


5535 N. Wolcott Street 
1406 W. MARKET ST . WARREN, OHIO 


Chicago 40, Illinois 
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Press Reviews continued 


ity of the plant is expected to be 
increased by 23,500 tons of mill prod 
ucts annually. The 54 million dollar 

Newark will cover 
production equipment, alterations to 


existing equipment and a new build 


expenditure for 


ing to house warehouse, shipping and 
laboratory facilities. New equipment 
to be purchased will include strand 
ing machinery, wire drawing equip 
ment, a flat wire rolling mill, insulat 
ing equipment, and increased testing 
facilities 


Radiation Physics Laboratory 
to be Built 


Plans to 
radiation 


onstruct a $2 million 
physics laboratory at the 
Station, Wilmington, 
Del., were announced by the Du Pont 
Co. The new laboratory, to be oper- 


Experimental 


ated by the company’s Engineering 
Dept., will be staffed by 
radiation specialists 


a group of 
It will provide 
idditional facilities for long-range re 
search on the measurement of radia 
tion and its absorption in various 
materials. The two-story structure will 
have electrical equipment to generate 
a variety of high-energy, atomic-type 
particles and rays. Construction is 
scheduled to start immediately with 
completion due by January of 1958 


Expansion in 
Atomic Products 


General Electric’s Medium Induc 
tion Motor Dept. has announced a 
$2-million expansion in Schenectady, 
N. Y., for the manufacturing and test 
ing of canned motor and electromag 
netic pumps for the atomic industr 
Primary use of the pumps is to circu 
late liquid metal used as a coolant in 
officials 
said the electromagnetic pumps are a 
definite step forward in the pumping 
of metallic or other 


nuclear reactors. Department 


conductive fluids 
because they eliminate the need of 
moving parts such as impellers, shafts 


ind C i] 


New Ceramic Plant 


Erie Resistor Corp. of Erie, Pa. is 
building a ceramic plant in State Col- 
lege, Pa. 


which will be known as 


(Continued on page 479) 
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Transmit Motion Without Backlash 
USING A NEG ATOR’ SPRING 


Quiet, gearless transfer of motion with- 
out slippage or backlash —still another 
function of Hunter’s versatile design 
component, the NEG'ATOR constant- 
tension Spring. 

Searching for a gearless method to 


link and synchronize the action of 


paper handling rollers to the timing 
drive assembly on the new “ROCKET” 
duplicating machine, design engineers 
at Standard Duplicating Machines 
Corp. tried cords, cables, chains 
found that NEG'ATOR Springs outper- 
formed ail. 

So, as illustrated, they attached the 
free ends of two NEG'ATORS to the 
cam-and-lever driven timing segment 
and the free end of a third NEG'ATOR 
to an idler pulley. The constant ten- 
dency of the NEG'ATORS to return to 
their original coiled condition when 
extended keeps them taut—eliminates 


THE HUNTER 


backlash. They rewind smoothly on 
the drive pulleys as the pulleys are 
returned, under spring tension, to the 
cycle starting position. 

By replacing gear trains with 
NEG'ATORS, Standard's engineers ob- 
tained efficient operation, longer life, 
quieter operation, and reduced unit 
cost. The “ROCKET” is said to be the 
"quietest machine on the market." 

Used in the manner described or to 
counterbalance without mass, main 
tain constant pressure, deliver retract 
ing force, power portable units, expand 
a scale, or perform other functions 
the constant-tension NEG'ATOR Spring 
mightoffer just what you're looking for 

You can learn more about the 
NEG'ATOR, its characteristics, forms, 
functions, and applications by reading 
)ulletin 310N. Send for a copy 


neg ator 


constant-force spring 


HUNTER SPRING COMPANY 
5 Spring Avenue, Lansdale, Pennsylvania 


SPRINGS +» 


STAMPINGS * EST APPARATUS 
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INDUSTRY LEARNS 
FROM AVIATION... 


Precision Flex O Press mounted 
en Robinson Model W339 
Machine Tool Mountings. 


Robinson success in the exacting job 
of protecting delicate electronic controls in air- 
craft has put industry wise to the value of apply- 
ing the same protection to machinery. 

When you put a machine on Robinson all-metal 
industrial mounts, you accomplish three things. 
First, you lengthen machine life and increase 
and improve its performance. 

Second, you decrease machine sound and vibra- 


tion transmission to and from the floor (and to 
your workers. ) 


Third, you provide for machine mobility when 
needed, with none of the time and labor expense 
of lagging the machine to the floor. 


Send for bulletin 1000 


VIBRATION CONTROL IS RELIABILITY CONTROL 


dE AVIATION INC. 


TETERBORO „NEWJJPŘSEY 
> f d ? 
ae w 

INDUSTRIAL DIVISION í 


WEST COAST ENGINEERING OFFICE 
3006 WILSHIRE BLVD., SANTA MONICA, CALIF. 
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Light Metais Design Tips 


Magnesium Finishes Comparison Chart 


CORROSION 
ADHESION | PROTECTION 
lO greatest | 10 greotest 
1 7leost 1 =least 


Bore magnesium Y proprietary point (C) ax 


Dow #1 + - zinc chromate primer 
(A) + finish point 

Dow #1 + etching primer 
(B) +- finish point 

lridite ra + zine chromate primer 
(A) + finish point 

Iridite #15 4 etching primer 
(8) i - finish paint 











NEW CHART SHOWS COMPARATIVE COST, ADHESION, 
CORROSION PROTECTION OF MAGNESIUM FINISHES 


The partial chart shown above describes some common finish systems 
used for magnesium. Considered are costs, adhesion and corrosion 
protection. 

Performance of magnesium in any environment depends not only on 
the medium, but also on service conditions. For example, in normal 
inland atmospheres, magnesium possesses surface stability superior to 
many other metals in common use. Bare magnesium develops a character- 
istic thin gray film commonly consisting of a mixture of hydrated mag- 
nesium oxide and carbonate. For many commercial applications this gray 
film functions suitably without finishing. In other environments, chemical 
treatments, anodic treatments, painting or plating are used if sales 
appeal and service requirements make them necessary. 

Write for your free copy of the complete Magnesium Finishes Com- 
parison Chart or for help on any magnesium finishing question. Whatever 
your light metals problem . . . count on Magcoa engineering counsel and 
fabrication facilities. 


MAGNESIUM COMPANY or AMERICA magcoa 


UGHT METAL FABRICATION DIVISION e EAST CHICAGO 27,IND. — 


FOR POSITIVE, 


LOW-COST 


SPROCKET | 
DRIVES . . .. 


Now successfully employed in radio and TV tuners, 
recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 
free of slippage and backlash. 


VERSATILE BEAD CHAIN 


has many other advantageous applications such ass 
e part retainers * remote control devices 
e fan or ventilator pulls e revolving displays 
and many others 
WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 


THE Beso CHAIN MFG. CO. 
92 Mountain Grove St., Bridgeport, Conn. 
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Press Previews continued 


Technical Ceramics. The new plant 
will house the latest equipment for 
mass producing quality ceramic die- 
lectrics and other special ceramic parts; 
much of which has been custom de- 
signed. The first floor will be utilized 
by production and the general offices, 
while the second floor will house re- 
search and engineering laboratories. 
The plant will be air conditioned and 
have controlled humidity to insure 
quality and uniformity for the produc- 
tion of ceramics. 


Beryllium Production 
Increased 


The Atomic Energy Commission 
has awarded a $23 million contract to 
the Beryllium Corp., Reading, Pa. re- 
quiring the production of 500,000 Ib 
of nuclear grade pure beryllium metal 
over a five year period. Until recent 
years, the beryllium industry has been 
dependent upon beryllium copper al- 
loys sold in cast and wrought form. 
With the development of atomic en- 
ergy, the metal beryllium has become 
increasingly important. The large 
amount of tonnage to be produced for 
the AEC under this contract may 
stimulate new applications for the 
metal, which in turn will substantially 
reduce the cost of pure beryllium to 
both industry and government. Beryl- 
lium Corp. officials predict that ex- 
panded research efforts created by the 
new contract will so improve the tech- 
nology of fabrication that further cost 
reductions can be expected. 


Liquid Air Plant 
For West Coast 


An air liquefaction plant costing 
$7,500,000 will be built in the Los 
Angeles area by the Air Reduction 
Pacific Company, Inc. The new plant, 
scheduled for completion in late 1957, 
will have a daily production of 55 tons 
of high purity liquid oxygen, 15 tons 
of liquid nitrogen, and 34 tons of 
liquid argon. The Los Angeles plant 
will be the fourth air liquefaction 
plant of the Air Reduction Co., Inc. 
The plant will serve the aircraft, 
steel, metal fabricating, chemical and 
food processing industries. Uses for 
oxygen include steel producing, foun- 
(Continued on page 481) 
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AULUS 


AND 
LOW SPEED 


7e neur RODER 
HYDRAULIC PUMP-MOTOR 


ft moved INDUSTRIAL SERVICE 


Designed by the same engineers 

who developed the famous Roper 
Rotary Pumps, the new Roper 
Hydraulic Pump-Motors operate on 
the same principle using two equal 
size, smooth-running gears in a 
precision-fitted case. These units offer 
low-speed and high-torque (much 
needed in the hydraulic field), and 
their versatility finds them well-suited 
to heavy-duty service within their 
operating range. They run equally well 
in either direction both as pumps or 
motors ... they can be direct- 
connected without speed reducers, 
thus conserving space . . . they are 
easily installed, easy to operate, and 
are long on economy. Perhaps you 
have equipment that can be further 
improved with a Roper Hydraulic 
Pump-Motor. Send for all the facts 
today. 


PERFORMANCE CHARACTERTISTICS 


Available in foot and flange mounted models. Recommended speed range 
on larger sizes is from 200 to 800 RPM with pressures to 800 PSI In this 
range, Roper units require from 7 to 40 GPM flow and will develop up to 
11.5 HP output at maximum speed and pressure. Smaller sizes may be 
operated up to 1200 RPM and up to 800 PSI which will require a flow 
of 16 GPM to develop up to 5 HP. 


SEND FOR BULLETIN 22 


GEO. D. ROPER CORPORATION © 381 Blackhawk Park Ave., Rockford, Ill 





Exclusive Features of 
LEIMAN vacuum punes 


bring you 


* Smaller Size 
* Lifetime Operation 


En | 
i 


Curved Wings on easy-action 


* High Vacuum 
* Greater Volume 


4-WING TYPE 


hinge, maintain continuous 
wall contact. 


Cast tron Wings and Cylinders 
hone themselves to hard, 
glassy smoothness—take up 
their own wear—assure leak- 
proof seal for years. 


Extra-large Air Space pro- 
vides greater capacity, per- 
mits use of smaller pump. 


Vacuums te 20" Mg.; pressures to 1 
psig. ; displacement to 162 c.t. 


ren dido am am eu us du 


ne 
| 


Wing Adjuster 
wing-to-wall 


2-WING TYPE 


Automatic 
assures con- 
tact, prevents sticking, guar- 


antees positive action. 


Extra-long Steel Wings (not 
composition) provide long 
wear. Cylinder walls made 
of durable cast iron. 
Large air 


space provides 


more compact pump. 


Vacuums to 29.9" Hg.; pressures to 20 
psig.; displacement to 40.8 c.f.m 


l 


be am ae ee en an eee 


Install LEIMAN AIR PUMPS 


for dependable Vacuum (Suction) and Pressure 


Precision-made, compact 
Leiman Air Pumps have fewer 
moving parts—no tips or 
blades to renew — need no 
maintenance except oc- 
casional oiling — run for 10, 
15 and 20 years without 
trouble or shutdown. Over 
half a million installed. Con- 
sult our engineers on any air 
application. 


LEIMAN BROS., Inc. 


107 Christie St., Newark 5, New Jersey 


€ Applicotion Book showing 60 
how -to-do-it blueprints of 
octvol applications 


16-pege Cotalog showing con- 
struction, types, sizes, copac- 
ities, etc 


wh C 
3 > 


AS 


in Wheels, too... 


ALLIED WHEELS 


In Place of ONE Larger, 
Expensive Wheel! 


Gain These Advantages: 
@ LOWER COST—Reduce wheel cost! Buy Dual wheels 
for less than one single conventional type! 
GREATER FLOTATION—More tire surface on the 

ground. Spreads load suspension! 
EQUAL or GREATER LOAD CAPACITY— 
Load weight is distributed! 
BETTER TRACTION—On wet or dry surfaces; more 
tire gripping area! 


e DESIGN DISTINCTION— 
More substantial appearance! 
Offers new design possibilities! 


STOCK SIZES, TYPES — Or CUSTOM BUILT! 
ALLIED Wheel Products, Inc. 


Dept. PE * 27 Broadway * Toledo 4, Ohio 


on light sheet metal 
assemblies -- parts -- 
components -- mouldings -- 
ornaments, etc. 


Washer Type PALNUT Lock 


Nuts (above) replace ordinary One-piece lock nut and 


flat washer replaces two, 
three, even four parts 
according to application. 


nut, lock nut and flat washer— 
cost much less—save parts and 
handling—apply fast with hand or 
power tools— provide resilient 
spring locking action that keeps 
assemblies tight. Specialized 
variations shown below 


Sealer Type 


43 
= 


Grounding Type 


Depressed teeth in 
base cut thru non-con- 
ductive coatings to 


Spacer Type 


Spans bosses or pro- 
truding elements; 
eliminates extra cup 
washer 


Integral plastisol com- 
pound seals out water 
and dust, eliminates 
extra sealer washer provide electrically 
grounded assembly 


Write for details and free samples, 
outlining assembly requirements. 


THE PALNUT COMPANY 


Subsidiary of 
United-Carr Fastener Corp. 


65 Glen Road, Mountainside, N. J. 


Canada: P. L. Robertson Mfg. Co., Inc., 
Milton, Ont. 


WASHER TYPE 
PALNUT 
LOCK NUTS 
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200,000,000 COUNT LIFE | 


SUPER- WIZARD 


1000 CPM. 

5 watts input. 
Balanced Armatures. 
4 and 6-digit mod- 
els in basemount, 
panelmount and 
dustproof enclosed 


types for 60, 40- ` 
50, 25 cycles and DC; all voltages to 230. 


Purchase cost only 18c per million counts. 


50,000,000 COUNT LIFE 


1000 counts per minute 

7 watts power consumption 
Balanced armature 

Quiet operation. No AC hum. 
Tamper proof housing. 

Lubrication not required. 

Available in basemount and panel- 
m. nt models—also to count dozens, 
for 60, 40-50, 25 cycles and DC; all 
voltages to 150. 


6,000,000 COUNT LIFE 


L> mercury 


4-digit Reset 


600 Counts per minute. 

3 watts power input. 

A-digit Basemount and Panelmount 
models also to count dozens — all 
voltages to 115, AC or DC. 


«p» MERCURY 


5-digit non-reset 
600 Counts per minute. 
3 watts power input. 
Tamper proof construction. 


E 
LITT 


702-10 W. Jackson Chicago 6, Illinois 
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Press Reviews.... continued 
dry, aircraft, shipbuilding and metal- 
working industries. Nitrogen is used 
in chemical, electronics, and food 
processing as an inert atmosphere. 
Argon is used primarily in inert gas 
shielded arc welding processes. 


New Divisions 

Greer Hydraulics, Inc., Jamaica, 
N. Y., has established a Research and 
Development Div. to be headed by 


Jules Kendall. The new department 
will work on guided missile systems. 


Tipp Mfg. Co., Tipp City, Ohio, 
has established a new Controls Div 
to manufacture and distribute elec- 
trical industrial controls. 


Westinghouse Electric Corp., Pitts 
burgh, Pa., has created an Industrial 
Gas Turbine Dept. at their plant in 
Lester, Pa. 


Amolt Corp., Warsaw, Ind., has 
opened a new Aeronautical Div. in 
Los Angeles, Calif. According to 
officials, the new facility is 
aviation 


company 
expected to 
products volume by 50 per cent. 


increase the 


Sharon Steel Corp., Sharon, Pa., 
has appointed Louis K. Whitcomb 
as head of a new Market Research 
Div. Emphasis will be placed upon 
the development of broader uses of 
the company’s products by the metal 
working field. 


Waters Mfg., Inc, S. 
Mass. has announced the 
of an Electronic Components Diy 
manufacturing a standard line of coils 
chokes, condensers, etc. 


Sudbury, 
creation 


Sheffield Corp., Dayton, Ohio, has 
established a Research and Develop 
ment Div. devoted exclusively to 
instruments and systems for auto 
metrology. 


Aircraft Products Co., Bridgeport, 
Pa., has set up two new 
['actair Valve Div. will manufacture 
ind distribute precision valves, hy 
draulic and pneumatic components; 
the Tactair Autopilot Div. will pri 
duce a new line of autopilots 


Norton Co., Worcester, Mass., has 
established three new divisions: Abra- 


divisions 


sive Div., headed by John Jeppson; 
a Refractories Div., headed by Wil 


(Continued on page 483) 


New manufacturing process 
improves performance of 


CHROMALOX 
Electric Strip Heaters 


An improved manufacturing process, combined 
with a newly developed refractory material, 
offers you the finest performance in strip heaters. 
Rugged and long lasting, they are industry's 
workhorse among heating elements. 


So when you use the improved line of Chroma- 
lox Electric Strip Heaters, you're assured of even 
better performance in the heating of platens, 
dies, kettles, tanks, ovens, air ducts and other 
applications that require dependable, accurately 
controlled heat . . . where and when heat is 
needed. 


Let the Chromalox Sales-Engineering staff 
solve your heating problems — electrically. 


Write for your copy 
of Catalog 50 

This data-packed catalog covers 

the design, uses and prices of 

the complete line of Chromalox 

Electric heaters, elements, ther- 

mostats, contactors and switches. 


To get short factual material 
on many additional applications 
of electric heat, send for Booklet 
F1550 101 Ways to Apply Elec- 
tric Heat." 


Edwin L. Wiegand Company 


7535 Thomas Boulevard, Pittsburgh 8, Pa 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8 


| would like to have— 


a copy of Catalog 50 
a copy of “101 Ways” 
a Sales-Engineer contact me 


Name 





Company 





PRESSURE TUBING REMEMBER 





The oil soaked streak 
down the middle of 
every road . . . the oil 


High-strength, flexible Nylaflow dli as Mo aene 


. ego . . floor . . . busted shafts 
simplifies installation problems sud end buste 
due to lost lubrication? 


@ No other tubing material offers the same combination of desirable properties for 
oil ¿zd lubrication lines, air lines, food and beverage lines, vacuum lines, etc. 


@ Nylaflow Pressure Tubing is different. It’s made from a tough, horn-like 
polyamide, with these superior advantages 


ALMOST UNLIMITED FLEX LIFE—minimum fatigue from vibration and 


continuous flexing. 


HIGH STRENGTH—highest strength per weight ratio of any extruded 

plastic tubing with corresponding high burst strength. Universal Oil Seals 
changed that picture . . . 
solved these problems 
efficiently and economi- 
cally. There's a Universal 
seal to fit YOUR require- 
LOW INSTALLATION COST—use Nylaflow with standard fittings. It ments too. Over twenty- 
six years of specialized 
oil seal engineering at 
your service. 


CRUSH RESISTANT—accidental impact won’t dent or crush Nylaflow. 


CORROSION RESISTANT —impervious to hydro-carbons and practically 


all solvents. 


requires no pre-bending, is easily worked from light, compact coils. Elimi- 
nates intermediate fittings and flexible couplings. 


PERMANENT FORMING—lines can be pre-bent to permanent position. | We invite your inquiry. 


e Nylaflow is processed under the most rigid controls to assure highest quality and 
absolute uniformity. It is available in short-time burst pressures of 1000 psi. and 
2500 psi. and in a variety of sizes and coil lengths. Write today for latest test and 
application data or information on how Nylaflow can solve your tubing problem. 


THE POLYMER CORPORATION OF PENNA. « Reading, Penna. 


Export: Polypenco, Inc., Reading, Penna., U.S.A. à 
UNIVERSAL 


DIL SEAL CO. 
I1 dd, [e - M Nylon, Teflon}, Q-200.5(225,45« )and K-51( ^ P.O. BOX 74 


PONTIAC 12, MICH 


TOU PONT TRADEMARK 
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Press Reviews. continued 


liam G. Fallon; and a Electro-Chem- 
ical Div., headed by Howard J. Daly. 


Harvey Machine Co., Torrance, 
Calif., has established an Aluminum 
Structural Div. to engineer, fabricate 
and erect aluminum structures. Dr. 
J. M. English will head the division 


New Motion Pictures 


All films are 16 mm, color and sound 
unless otherwise noted. 


“The Petrified River. . .”—28 min 
l'his film covers the storv of uranium 
in the United States from prospecting 
for ore to the peaceful uses of atomic 
energy. Loaned free from the Graphic 
Services Section, U. S. Bureau of 
Mines Experiment Station, 4800 
Forbes St., Pittsburgh 13, Pa 


“Transformers in the Making’’—25 


min. Progressive steps in the manufac 


ture of power and distribution trans 


c e 
emes ae town Lu Ozalid Streamliner 200 


outh Ave., St. Louis 14, Mo 


‘owais imie 0m e full-width whiteprinting 


flm shows the production of wir 


rope from basic steel making to th j 
testing of the finished rope. Colo fi $0 500 
rado Fuel and Iron Corp., 575 Madi- Or Just . 


son Ave., New York 22, N. Y k 
f 1 - AT LAST—economical printmaking in full 42-inch widths! 


"The Science of Making Brass" Here's the brand-new Ozalid Streamliner 200. This compact, 
29 min [Ihe movie explains the low-cost table-model whiteprinter gives you solid production 
process of making brass and other capacity ... turns out a print in seconds. 

opper alloys in the forms of sheet, It’s perfect for the small office—priced low for any 
rod, wire and tube [his picture budget. And it’s an ideal “stand-by” for the big printroom. 
recently won first prize for ti thoi i] Use it when other equipment is out of service. Use it for 
films at Turin, Italy. Loaned free by short run “rush’’ work—without costly interruptions of 
Modern ‘Talking Pictur Service. volume printmaking. 

Ih. 28. 79NIDE, P TOR IS INS T. With all of these "plus" features: 
e full 42-inch printmaking capacity 

Name Changes e compact design —only 22" high ...27* deep 
e simple, easy-to-operate controls 

@ automatic stacking 

e sharp, fully detailed prints 


The name of General Electric’s 
l'rumbull Components Dept. has 


been changed to the Circuit Pro 
tective Devices Dept. The new name For all the facts on the Streamliner 200, call your local 


was selected as the most descriptive of Ozalid representative, or write: Ozalid, Dept. O-11, Johnson 
the kinds of products that this Gen City, N. Y. 
eral Electric component manufactures 


for low-voltage electrical distribution O » A Al | ey 
systems. 


Horning-Cooper, Inc., Monrovia, 
Calif, has been renamed Cooper ss x a 
Development Corp. The company le) ul whiteprinting 
specializes in the development of 
rocket and missile systems 
A Division of General Aniline & Film Corporation. In Canada: Hughes Owens Company, Ltd., Montreal 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities —exeoutive, management, technical, selling, effice, skilled, manual, eto. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


Part Time Work Selling Opportunities Offered Labor B s 
NATIONAL Te aes DISPLAYED — de UNDISPLAYED Ne 


The advertising rate is $27.40 per inch for all advertising ap $1.80 per line, minimum 3 lines. To figure advance payment 
pearing on other than a contract basis. Frequency rates quoted count 5 average words as a line. 
on request. Box Numbers—counts as 1 line. 


Position Wanted ads are '/5 of above rate. 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 


Subject to Agency Commission. Not subject to Agency Commission. 
Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y., for Oct. issue closing Sept. 19th 


Engineers . . . Mechanical Design ENGINEER 
YOU CAN LOOK AHEAD HERE and SEE ADVANCEMENT 
professionally and salary-wise. | LAMSON CORPORATION 
Since 1953 the Small Aircraft Engine Department of General Electric has 


increased its staff phenomenally and for a very definite reason . . . the pro- BILLMYRE BLOWER DIVISION 
gress of the organization in developing outstanding products in a compara- 


tively new field 


An advertising inch is measured %” vertically on a column—8 
columns—30 inches to & page. 


Most recent proof of this is the new T-58 turbo . . . which you've probably 
read about in newspapers and professional journals. This power plant is 
notable for a number of revolutionary advances, including the basic one of a 
power-weight ratio of more than 4 to 1 


Now a whole family of new small-sized but giant-powered turbo-jet, turbo- Central Vacuum Cleaning and 


haft and turboprop engines are being developed AND YOU CAN Have . ` - ` 
4 HAND IN THE PROGRAM if you qual'; through a knowledge of Industrial Exhaust Systems. Small 


high speed machines and broad design experien in any of the following | . sss . : 
eee oe i acai dac dynamic division expanding rapidly 


offers exceptionally interesting 


Application and Design Engineer- 
ing in Medium Pressure Blowers, 


* stress analysis * solid mechanics : a 
* experimental analysis * vibrations analysis challenging opportunity to a man 
of mechanics * mechanical analysis with capabilities in this specialized 


field. Contemplated product re- 


atic and moving parts: compressors, com i Á t 
gear systems, control components design, market expansion in imme- 


advantages of General Electric's extensive benefits, plus 
nal and recreational facilities of Boston and vicinity 


diate prospect. 


Write in complete confidence to: - . s 
For further information 


Mr. T. 8. Woerz (Section R-A-1(2) E > 
and interview, write 


Small Aircraft Engine Dept. 
Director of Personnel 


G E N ERAL e ELECTR | C Lamson Corporation 


Syracuse 1, New York 
1000 Western Avenue, West Lynn, Mass 


LEGAL NOTICE 
STATEMENT REQUIRED BY THE ACT OF AUGUST 


e o ? e IDMED BY THE ACTS OF 
Scientists And. E For Acoustic Research Now 2, 1046, CN 
; MARC ^H 3, 19 AND JULY 2, 1946 (Title 
cientists And. Engineers For Acoustic Resear« Ci A 199 AND JULY 2.1040, (T 
SHOWING THE OWNERSHIP 
The expanding and diversified work of our Acoustics Group offers unusual opportunities | MANAGEMENT, AND 
for versatile and imaginative research scientists. Positions are available for exper- | i CIRCULATION 
lenced personnel, as well as recent Electrical Engineering, Mechanical Engineering or Of Product Engineering published monthly with add’) 
Physics graduates, in the following fields of applied acoustics: ssue in mid-October, at Albany, N. Y., for October 1, 


ARCHITECTURAL ACOUSTICS INDUSTRIAL AREA QUIETING di s, m. “business “manager” ts: Publisher 
ELECTROACOUSTICS VIBRATION PROBLEMS Street. New ‘york 30. N. Y. : Editor, George F^ Norden- 


ho 130 West 42nd Street, New Y« rk 


ULTRASONICS PROPERTIES OF MATERIALS Managing editor, Robert W. Carson, 330 W 
MACHINERY NOISE REDUCTION ACOUSTICAL CALIBRATION Douglas, 350 West i2nd 4. York 16, 
SOUND PROPAGATION C. (380 West 4ind St. New York 36, N. Y. Beock- 


holders holding 19» or more of stock are: Donald C 
Currently we have over 30 industrial and government projects in operation. Professional - mam -— TM. Ux hevalier, T restos E Ded 
development is encouraged through publication of papers, participation in pe n sun a 20 MEE M ames "x 


ra decease onalc cGra anc 7 

activities and our educational program providing tuition-free graduate stuc eR. = pe: Son s EA ang agen x 

McGraw, dated 7/1/37, as amended; Donald C. McGraw, 

If you are interested in this excellent opportunity to advance professionally, besides ndividually; Harold W. McGraw, individually; Eliza- 
receiving an excellent salary, write: | beth M. Webster, c/o Donald C, McGraw (all of 

West 42nd St., New York 36, N. Y.»; Mildred W. ) 
Graw, Madison, New Jersey Grace W. Mehren, 

A. J. PANERAL anas St., La Jolla, Calif. ; Ge & Co., P. O. Box 

191, Church St. Station, New E N © Merrill, 


ARMOUR RESEARCH FOUNDATION Linch, Pierce, Fenner & Beane, 7 e St.. New York, 
N. Y.: Touchstone & Co., c/o Wellington Fund, Inc., 
. : * Claymont, Delaware 

of Illinois Institute of Technology |. The known bondholders, mortgagees, and other secu- 
. » ity holders owning or holding 1 percent or more of total 
10 West 35th St. Chicago 16, Illinois amount of bonds, mortgages, or other securities are: 

None 
4. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such 


ASSISTANT GENERAL MANAGER PRODUCT ENGRS. (3) trustee is acting; also the statements in the two para 


| graphs show the affiant’s full knowledge and belief as to 

$17000 8,000 to 12,000 a year | the circumstances and conditions under which stock 

Will be responsible for small experimental plant Top grade progress mfg. seeks project level engrs. | holders and security holders who do not appear upon the 

p medium e but growing research department. exportonced in appliance, instruments or power tool books of the Sepa; as m" hold pe me securi 

xperience in Research and development with s rese b "a e | ties in a capacity other than that of a bona fide owner, 
cial machinery desirable. MLE. degree preferred ee nde M nn i. ~ ig mer McGRAW-HILL PUBLISHING COMPANY, INC. 
but experience without will be considered responses. Contact: | By JOHN J. COOKE, Secretary 


JOHN BALKANY J. J. COOPER Rm. 940 Sworn to and subscribed before me this l4th day of 


i y September, 1956 
6 N. Michigan Ave. Room 708 Chicago 2, Illinois 64 E. Jackson Blvd., Chicago, ill., WÀ 2-1918 | IC VA JANET A. HARTWICK 


(My Commission expires March 30, 1957) 
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EMPLOYMENT OPPORTUNITIES 


QQDOADAANQNAODAD 


SYLVANIA’S 


ELECTRONIC DEFENSE 
LABORATORY 


(on the San Francisco Peninsula) 


r^" Mw 


PHYSICISTS : 
f 
9 


| 


needs 
MECHANICAL ENGINEERS 


for research and development in 
electronic warfare. 


( Back in 
1895, 
that is) 


Liberal benefit program includ- 


ing part time off with pay for A Ro A short 61 years ago, there were those 
advanced study at nearby uni- 5 who claimed that the great work had all 
versities and reimbursement for 
one-half the cost of tuition. 


The Laboratory is engaged in 
creative work in a variety of 
fields. 


xoxo 8) 


Specialized experience in milli- 


A 
"2 

m 

Py 


tary design or electromagnetic 
fields is desirable but not re- 
quired, It is more important 


M 


AY). 


that candidates be engineers 


— 
iN Ji 
g 
TA 


with initiative and imagination. 


been done . . . that no new discoveries 
of major importance were likely to be 


Outstanding insurance, retire- Y A e 4 made in the future. Af that very fime, 


ment and medical programs. however, Professor Wilhelm Roentgen 


Our laboratory is located five S had begun a series of experiments des- 


miles from Stanford University, ^ : » tined to reveal a force of nature thot 
close to excellent schools and in : S S 


would revolutionize medicine and tech- 
an ideal climate. 


nology and become an instrument for 


RELOCATION EXPENSES PAID = i TM P deeper probing of the structure of mot- 
ter—the X-Ray. 


Please send complete resume to: 
J. C. Richards 


ELECTRONIC DEFENSE LABORATORY = | The 1895 cry certainly doesn't apply today! Farnsworth 
P O BOX 205 E needs and wants qualified physicists and electronics 
Mountain View, California E engineers for research, development and production on 
i ideas even more revolutionary than Roentgen's: Missile 
guidance, control and test equipment systems, micro- 
waves, radar and countermeasures, infra-red systems, 
industrial electronics, antennas, transistor and pulse 
DESIGN ENGINEERS circuitry and packaging. 


Our needs are due to the fact that our business has | If you feel lost in a labyrinth of detail and routine eee 


commons ^ E last L.- years. Here o> — i : 
pressesiag egsinment and edo estomallen. At à want a challenge as well as a change . . . you'll find 


result e quon" expansion, permanent panone 
mechanisms, electromechanical devices, and ma- ENOUGH HERE TO CHALLENGE 
MECHANICAL ENGINEER A HUNDRED ROENTGENS! 


A graduate mechanical engineer is needed to handle 
a program of systematic investigation and testing of 
new business machine devices and auxiliary prod- 
ucts; involves some technical report writing. 


RECENT GRADUATES 


Are you dissatisfied with your position since grad- 

uation? A medium-sized company such as Stan- 

dard Register will give you the opportunity for 

growth and individual expression not permitted in 

your present situation 

These positions are with a well established, progres- e L 

sive manta of business forms and manm Address Technical Employment Director 

and electronic devices related to business machines 

and Integrated Data Processing. Excellent epe FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
LeU A Division of International Telephone and Telegraph Corporation 


Professional Employment 
THE STANDARD REGISTER COMPANY 


are" | d9ieueweuedee e ee 
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EMPLOYMENT OPPORTUNITIES 


MECHANICAL ENGINEERS 
Research and Development 


Interesting positions open for mechanical engineers on a wide variety of 
projects in the following fields: 


Experimental Stress Analysis Machine Design 
Mechanism Analysis Servomechanisms 


B.S. to Ph.D. in mechanical engineering with 3 to 5 years’ experience in one 
of these fields essential. These are permanent positions offering an opportunity 
to use your initiative and creative ability. We offer excellent employee bene- 
fits including tuition-free graduate study. 


For employment application, call CAlumet 5-9600, or write 
Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th Street Chicago, Illinois 





DEVELOPMENT ENGINEER | REPLIES (Boe wo.) Adaren ia dav. Dies o” 
RESEARCH CHICAGO: 620 N, Michigan Ave. (11) 
SAN FRANCISCO: 68 Post Bt. (4) 
Northern Ohio Plant—Leading Concern —— 
in its Field—Experience Testing and 
Developing Automotive Brake Linings— 
Transmissions—Supervise Dynamometer 
Customer Contact, Etc.—Salary Open— 
Please Submit resume with Personal— 
Educational and Employment Back. 


grounds, including salary desired. De- 
gree Required. 





POSITIONS VACANT 


Wanted: Mechanical and Structural design 
engineers and draftsman for plant layout 
work and automatic equipment. Work in- 
volves board work and some field work. Ex- 
perience in pulp or paper mill helpful but 
not essential. Location South. Good oppor- 
| tunity for desirable applicants. Give experi- 
| ence and salary range with application. 
| P-2703, Product Engineering. 


| Wanted: Electrical 
for general plant 


$. K. WELLMAN CO. Engineering draftsman 
200 Egbert Rd. Bedford, Ohio power layout work also 
automatic control. Give experience and pres- 
ent salary range with application. Location 
| South. P-2704, Product Engineering. 
Refrigeration Engineer a progressive, mid- 
western manufacturing concern needs a re- 
frigeration engineer with considerable experi- 
ence and creative ability. Graduate engineer 
or equivalent. Minimum of 5 years experi- 
ence in refrigeration design and application. 
| Excellent opportunity for qualified man. 
| P-3127, Produc t Engineering 


DESIGN ENGINEER 


Well situated Central Connecticut Company 
which is in the process of growing from the 
classification of small to that of medium size 
has opening for a young engineering graduate 
with a minimum of two years of design expe- 
rience preferably in the field of hydraulics 
This man will receive directly from the Chief 
Engineer projects which are interesting and 
challenging ond will give him a diversified 
knowledge of the compony's rapidly expand- 
ing product line. Projects are primarily in the 
aircraft and atomic energy Ids. Excellent 
working conditions and potential for personal 
progress as well as participation in company 
growth. 

P-3271, Product Engineering 
Classified Adv. Div., 
Box 12, New York 36, N. 


EMPLOYMENT SERVICE 


Mechanical Engineer design 8 years experi- 
ence in design of small mechanical devices 
| such as instruments automotive parts 30-45 
fee paid 10,000. Edwards Employment Agen- 
cies, Inc., Executives-Engineers 73 

t., New York 17, N. Y. Barcley 6-3672 


STANDARDS ENGINEER 


sition open for 
engineer w 


P, 0. Y 


Mechanical Engineer—3M Company 
Machine or Product Design 


Outstanding opportunity for a Mechanical 
Engineer in a position with a future in 
one of America's top growth companies. 


Experience in experimental or production 
machine design and development required. 


Engineering degree preferred—industrial 
equivalent considered. Age and salary 
open. 


either electronic or industrial 
th some electronic experience for work 
in Standards ^ 'revious manufacturing ex- 
perience be familiar with parts 
numbering systems and standardization procedures. 
Wonderful opportunity in growing concern. Com 
plete employee benefits. Enjoy the advantages of a 


mall mid-west city 


Send complete details and photo to, 


Personnel Director 


GATES RADIO COMPANY 


Write—Technical Employment Manager à a 
Quincy, Illinois 


MINNESOTA 
MINING AND MANUFACTURING CO. 
$t. Paul 6, Minnesota 


New “SEARCHLIGHT” Advertisments 


received by 10:00 A.M. Nov. 16 will 
appear in the December issue, subject 
to space limitations. 


ELECTRICAL ENGINEERS 
INSTRUMENTATION 

TO $12,000 PER YEAR 
For design, development of instruments and 
circuitry which measures conditions such as 
erature, fluid flow and pressure. Experience in such 
industries as oll refineries, public utilities (water 
gas, electrical) would be entirely acceptable. Client 
assumes all expenses. 


related 
temp 


Classified Advertising Division 


Warren | 


28 E. Jackson Bivd. 
MONARCH PERSONNEL 


Chicago 4, Mi 


PRODUCT ENGINEERING 
330 W. 42nd St., New York 36, N. Y. 


SEARCHLIGHT 
SECTION 


DISPLAYED RATE 


Individual Spaces with border rules for promi- 
nent display of advertisements. 


The advertising rate is $16.85 per inch for all 
advertising appearing on other than a oon- 
tract basis. Contract rates quoted on request. 


UNDISPLAYED RATE 


$1.80 a line, minimum 3 lines. 
Bos Numbers—Care of publication count as one 
line. 


Discount of 10% if full payment is made in sd- 
vance for 4 consecutive insertions. 


Bquipment Wanted or For Sale Advertisements 
acceptable only in Displayed Style 


ALUMILITED ALUMINUM 


Flat & Embossed SHEETS 
Die formed panels used for store fronts, 
signs, trailers, displays, dryers, etc. 
Anodized sheet supplied for all purposes. 


LUSTRIK, Inc. Reg. tm. 
3235 Frankford Ave. Philadelphia 34, Pa. 


Special Pro- Publication Offer 
CIRCULAR SAW HANDBOOK 
BAND SAW HANDBOOK 
Edited by Henry C. Atkina 
Former Supt. of B. C. Atkina Co. 
Contains vital information for equipment mfgrs, 
sawmill operators, maintenance men, apprentices. 
$5 per copy Order from 
CHAIN SAW AGE Portland 66, Oregon 


PROFESSIONAL 
SERVICES 


ARNOLD E. RUDAHL 


Blectro-machantoal Product Bnginecring 
© Magnetic devices, synchro, servo, control compon- 
ents, specific-performance motors, from appliance 
drives to automation instruments. 


© Custom-designed, specification, technical procure 





ment 
Co-ordinated development of component, system und 
. Prototype and engineering quantity pro- 


duction. 
527 East Putnam Ave. Greenwich, Conn. Tel.: 8-7995 


Your Inquiries to 

Advertisers Will 

Have Special Value... 
—for you—the advertiser — and 


the 


this publication. Advertisers value 


publisher, if you mention 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 


service—more value—to YOU. 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Accelerometers 
Accumulators 


Actuators 
Electrical 
Mechanical 


Adhesives 
Aluminum Alloys 38.39, 84.85, 259. 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Assemblies 
Electrical 248.249, 
Hydraulic 
Pneumatic 284. 
Structural 


Axles 


Balls 


Bars 
Metal .. e? «ccc 0, 19, 300, 220, 


Bearings 

Ball .....78, 83, 134, 233, 254, 340, 

385, 397, 440, 458, 462, 
Jewel a 360, 
Miniature s j 
Needle .. 29496 «92 55 78, 233, 
Roller 4th Cover 26-27, 78, 83, 

239, 254, 340, 385, 397, 
Sleeve 66, 313, 


Bellows . 383, 


Belt Lacers 


348 


353 
500 
454 
340 
254 
233 
500 
348 


435 
441 
263 


Belts, Timing . 76-77, 88-89 


Belts, V .. 89, 121, 263, 


334 


Benders. 28-29 


BI- Metal ; 
Blowers ,419, 446, 
Bolts ... 32, 336, 
Books 402, 
Boosters 


487 
476 
400 
474 

75 


Boots ... 2nd Cover 


Brakes 
Electric 
Hydraullc 
Mechanical 341, 
Pneumatic 


398 
347 
398 
347 


Brazing .. 28-29 
Bronze 74, 84-85 


Brushes 
Bushings J 313. 314 
Bushings, Strain Relief 


Cam Followers 

Cams 

Capacitors 

Carbon 

Carbon Parts 

Castings TT , 245, 
Castings, Centrifugal ee 
Castings, Precision Investment 
Ceramics 


Chains 
Bead . 
Conveyor 117, 304, 
117, 304, 381 
Silent . 117, 


Continued on p. 488 
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348 
416 


4 Product Of 
Minneapolis-Honeywell 
Regulator Co 
Minneapolis 8, Minnesota 


Honeywell / 


Ps adip i D ‘the rom temper- 


: e mus drop to cause the to drop toward the magnet, 
— € roug bi pu The magnet 


arm away 
T" ee redueine-arcing. 


The clock is geared to a cam under the day-night disc. The ingenious 
design allows each adjustment lever to operate independently of the 
other. the cam-follower arm riding the low or high contour of the cam 
engaging the white or brown adjusting lever, respectively. 


Chace Thermostatic Bimetal is available in 28 types, in strip, 
coil or completely fabricated and assembled elements made to 
your specification. Write for new 44-page booklet, “Successful 
Applications of Chace Thermostatic Bimetal,” containing 
interesting uses of bimetal, formulas, calculations, etc. 


W. M. leah te co. 


1607 BEARD AVE., DETROIT 9, MICH. 





SPECIALTY 
MANUFACTURER 
SAVINGS 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thov- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our cusfomers in the course of a 

year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don't forget that we are 
not limited to "stock" sizes. These 
illustrations show that Hassall—a 
specialty supplier—can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 


Proof? Send us your specifica- 
tions or write for catalog. 
John Hassall, Inc., P. O. Box 


2233 Westbury, Long Island, 
New York. 


CASE 
History 36 


REQUIRED: 


Less costly manufacturing 
method for this small stain- 
less steel fluted pin which 
cost $19.20 per M as a 
screw machine product. 


HASSALL SOLUTION: 


Cold Yr» by Hassall at : 
& cost of $2.95 per M gave 
the customer an 85 % cost - 


reduction on this part, 03 
1 


und enc; 
"d y rigid specifications 


ightness on 
oe eee production 


possible . 


NAILS, RIVETS, SCREWS 


+ 


O9. 
za 


305 


SINCE 1850 


A 


Hassall 


AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 487 
Chemical Treatments . 310, 427 
Chokes 271.272 
Chromium Alloys 50-51 
Clad Metals | 2 
Clamps .. . 440 
Clamps, Hose . 463 
Clips, Electrical . 444 
Closures ` ... 109 


Clutches 


Mechanical ..326, 330, 346, 425, 466 


Coatings.. 310, 427, 428, 453 462, 476 
Coils 
Cold Headed Parts 


Connectors 
Electrical 248- 
Hose 
Tube 


Contactors . 101- 
Contacts & Contact Materials.31, 248. 
Control Panels & Switchboards 


Controls 
Electrical. 69, 98, 101-102, 
305-306, 362, 377, 
298, 315, 
.416, 
42-43, 319, 


Electronic 
Hydraulic 
Mechanical 
Pneumatic 


Conveyor Belts 

Copper & Copper Alloys 

Cork Compositions ... 

Counters 5 

Couplings (see Connectors, Electrical) 


Couplings 
Mechanical 326, 


Cylinders 
Hydraulic. 75, 261, 275, 287, 
366, 
75, 261, 275, 287, 


351, 366, 


Pneumatic 


410, 446 
..28.29 
Die Castings .49, 256-257, 278, 392 
Dimmers .. 362 


Drafting 
Machines 35, 270, 323 
323, 405, 455, 468 


Decalcomanias 


Deep Drawing 


Supplies 


Drives 
Adjustable Speed 86-87, 401 
Shaft Mounted .. 295 
Timing 76-77, 88-89 
Variable Speed 42-43, 56-57, 79, 115 
128, 292, 295, 381, 426 


Electrical & Electronic Components, 
Custom Made (see also Production 
Services) 297, 417, 492 


Electrochemical Finishes & Treat. 


ments 455 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Engineerin 
duction 


Services 
ervices) 


(see also 
84.85, 


Engines 266, 333, 393, 


Expanded Metals 


Extrusions 
Metallic 


103, 243, 282 
Non-Metallic 


F 
Fabricated Plastics 
Fabricated) 


Fabricated Steel (see Plate, Fabri 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 


Fastenings Methods 118, 132, 253, 
322, 


T 
, 290, 


(see Plastics, 


Felt 
Fibre 
Fibre Glass 


Filters 


o ETT 284-285, 41 
Hydraulic . i Ar 


Finishing Equipment & Supplies 
Flexible Couplings 

Flexible Shafts 

Forgings .28.29, 245, 302, 328. 


Friction Materials 12 


e, 


Furniture, Engineering Dept 


G 


Pressure or Vacuum 
Gaskets . 


Gear Motors 
ducers 


Gages 352 


. 119, 317, 433, 461 


(see also Motor Re- 
3rd Cover 


Now...Cannon-Muskegon offers 


VACUUM 
MELTING 


service 
and 


UltraMet 
alloys... 


Now available gre: 


stainless, tool and die, magnetic steels— 
high-temperature, corrosion-resistant, ex- 
pansion alloys — bearing steels — electri- 
cal and electronic alloys — special alloys 


IGHT NOW ... Cannon-Muskegon 

provides you with a ready source of 
super-clean, superior strength alloys to 
meet complex metallurgical applica- 
tions. Our completely equipped and 
expertly staffed vacuum melting facili- 
ties as well as chemical, physical and 
metallurgical laboretory can help you 
find, test and produce vacuum 
melted alloys for any application... 


in test or production quantities... 
with accurately predictable properties. 

Ferrous, nickel and cobalt-base alloys 
are poured at pressures from 1 to 10 
microns — resulting in extremely clean 
metals for smoother surfaces... 
greater tensile strength, ductility and 
wear life ...and higher electrical and 
magnetic properties. Contact Cannon- 
Muskegon for facts. 


We offer industry 


e Materials for remelt — 


under conventional 


air melting, inert 


gas, vacuum. 


€ Casting development — 


includes research and experimental fa- 
cilities for investment, shell mold, dry 
sand, and permanent mold castings. 


56-57, 113, 292, 345, 359 


Gears . 6, 11, 244, 280, 318, 499 


Generators 
A-C 


os | 346, 420 


346, 420 


450 
Grommets . 314 


© ingots or cast billets — 


for rolling, forging or extruding in indi- 
vidual weights up to 250 pounds. 


Graphic Charts 


ULTRA MrT 


l' VACUUM -MELTED ALLOYS N 


FOR INDUSTRY 


Finest laboratory and production 
equipment is used in our vacuum- 
melting operation ... available to 
you. Let our metallurgical special- 
ists help you solve your alloy 
problem. 


Heat Exchangers . 
Heating Units 
High Temperature 


404, 408, 462, 
120, 282, 
Hose & Tubing. 69, 


Alloys For full particulars 


write for our New 
Bulletin on Vacuum- 
Melting and Air-Melt- 
ing facilities, prod- 
ucts and service. 


Hydraulic Fluids 343, 


CANNON-MUSKEGON 


CORPORATION 
2877 Lincoln Street Muskegon, Michigan 


METALLURGICAL SPECIALISTS 


I 
Inspection Equipment 


Continued on p. 490 
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CD UNITS 


...increased our 
HOLE PUNCHING PROFITS 


Continued from p. 489 


Instruments 
Electrical 
Mechanica! 
For punching round Insulation 
or shaped holes up 
to 2" dia. in '4" 
mild steel. 


Other WALES units 
available for punch- 
ing holes up to 32” 
dia. in stock up te 
34 " thick. 


Jewels 


L 


Laminated Plastics (see Plastics, 
Laminated) 


Latches . 80 
Lubricants es 2. 404, 454 
Q You can always save TIME and MONEY with Lubricating Equipment. .277, 284-285, 376 


WALES CD Units. ELIMINATE stripper plates, 
custom punches and dies. 


CD Units are mounted in sets — outside the press. 
Change set-ups in ‘jig time’. All parts are interchange- 
able. Maintenance costs are pared to the bone. Align- Magnesium Alloys 


ment is automatic and accurate. Manganese Alloys . 
Metal Bonded to Plastic 


Press down-time is practically non-existent. For 
Metal Forming 


multiple hole punching, nothing equals the speed and Pest 
simplicity of WALES CD punch and die assemblies. "Electrical 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Showing WALES CD Units in Molybdenum Alloys 


same set-up with WALES BL Motor Reducers (see also 


Hole Punching Units and MERNE > trar enga e puta 
WALES Type N Notching Motor Starters 104, 305-306, 377 


Units in punch press. Motors, A-C 

Fractional 3rd Cover, 16, 48, 52-53 
56-57, 60-61, 63, 123, 130, 292, 335 
337, 345, 359 370, 388, 403, 430, 434 
452, 456 
integral. 3rd Cover, 16, 48, 52-53 
56-57, 60-61, 63, 110-111, 335, 337 
345, 388, 430, Sr" 1e soo 

Sub-Fractional......48, 60-61, 0, 
Send for BULLETIN No. 14K 403, 430 


à Motors, D-C 
The CD story is factual and Fractional. ...16, 48, 52-53, 56-57, 60-61 
sure to suggest many ways to 63, 123, 130, 335, 337, 345, 359 
enable your hole pvenchin 388, 403, 430 
y P 8 Integral . .16, 48, 52-53, 56-57, 60-61 
shop to make more money. 63, 110-111, 335, 337, 345, 388, 430 
Sent free. | Sub-Fractional .48, 60-61, 130, 403, 430 


Motors, Hydraulic...45, 298, 301, 303, 315 
419, 479 


' WALES Tae OL 
"the Wales-Way is the PLUS-PROFIT way" 


345 PAYNE AVE. — North Tonawanda, N.Y. Name Plates . 446 
Nickel Alloys 116 


Nuts 32, 54, 62, 118, 132, 336, 374, 400 
402, 410, 444, 476, 480 


WALES-STRIPPIT OF CANADA LTD... HAMILTON, ONT 
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PRODUCTS talk about 


ADVERTISED 


In This Issue 


P 


Packings 


Perforated Metals 
Phospher Bronze 


Photographic Equipment 
Film 


Plastic Parts. .250, 273, 297, 331, 344, 
406, 422, 450, 


Plastics. ...18-19, 33-34, 96, 107, 114, 
331, 344, 450, 482, 


Plastics Fabricated 250, 273, 290, 
Plastics Laminated... ..283, 290, 365, 


Plates, Clutch 
Plugs 


Potentiometers ...... : in plastics too. ee 


Powdered Metals Parts. .24-25, 44, 99, 
313, 


“Look before you leap.” 
& c y Place your trust on the shoulders 
isa uu of a resource who knows one job best 
... molding thermosetting plastics 
Production Machines & Processes... At Kurz-Kasch, you can be sure of strong 
á 280, ce saz, E backs and keen flexible minds. They 
Production Services (see also Engi- : tell you quickly whether your part 
neering Serviese) A AH, ^29 om best be did in a of the basi 
phenolics or if the newer Teflon or 
Protective Devices, Motor.... glass-reinforced polyesters would serve 
Pulleys ^ i you better. 
Š And, most important of all . 
"uu TUEA 445, dependability is a Kurz-Kasch keyword 
Liquid....45, 58, 298, 301, 312, 315. They never bounce from one 
410, 414, 419, 445, 475, quotation or one delivery schedule 
Pi "T2 to another. They deliver to your 
specifications . . . with precision 
Designing, moldmaking, production are 
all o» solid ground . . . all in one plant 
And, if it's acrobatics you want 
bere, they'll jump at the chance to 
Racks help you over a hurd! 
Ratchets i Why not call right now? 


Power Take-offs 


Programmers 


Vacuum 


Recorders , 279, 
Regulators 
Pneumatic ... 284. 
Relays....220, 251, 271-272, 309, 362, 
432, BRANCH SALES OFFICES 
Reproduction Equipment 35, SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 


New York, Mt. Vernon MO 4-4866 
Reproduction Supplies..247, 323, 405, Rochester Hillside 0626 


Resins 18-19, 41, 81, 92, 293, Chicago Merrimac 7-T830 


Resistors 122, 271-272, Detroit Jordan 6-0743 | 
Retaining Rings 71. 332. 404. Philadelphia Hilltop 6-6472 
R i dsi Dallas Lakeside 6-5233 

— — San Gabriel, Cal Atlantic 7-9633 


Rheostats 271-272, St. Lovis Parkview 5-9577 


Rings & Loops Atlanta Cedar 7-5516 1415 S. BROADWAY, DAYTON 1, OHIO 
Rivets ‘ 118, 264, 322, Toronto, Can Oliver 7896 


Continued on p. 492 Beverly, Mass Telephone: 65 ell. 
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+ 


VARIABLE 
RESISTORS 


Multiple switching 
sequences 
in a switch only 15/16" in diameter 


Centralab Series 100 
lou Sub-Miniature 
mercial Rotary Switch 


A lightweight, ultra-small switch with the 
electrical rating of larger switches. 

Available up to 12 positions. Make and break, 
resistance load, 1 ampere at 6 volts d.c.; 

150 milliamperes at 110 volts a.c.; current- 
carrying capacity, 5 amperes. 


9 9 


Sections are ceramic — Centralab Grade 
L-5 Steatite. Wafers can be stacked up three 
sections per shaft. 


Meets the corrosion-resistance requirements — 
and exceeds the insulation resistance — 


specified by MIL-S-3786. 
TY x» J ab 
e 918K East Keefe Avenue * 
In Canada: 804 Mt 
ah y ki: 
M : 
A} 325 : M 
gar 


PACKAGED CERAMIC 
SWITCHES ELECTRONIC CIRCUITS CAPACITORS SEMICONDUCTORS 


Write for Technical Bulletin EP-73 
Jor complete engineering data. 
P.2756 


A DIVISION OF GLOBE-UNIONINC. 


Milwaukee 1, Wisconsin 
Pleasant Road, Toronto, Ontario 


ENGINEERED 
CERAMICS 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 491 


Rod Ends 


Rods 
Metallic 
Non-Metallic 


Rolls 

Rubber 104, 235, 267, 
Rubber- Bonded-to- Metal 

Rubber Parts 273, 314, 317, 
Rust Proofing 427, 


Screw Fasteners 


32, 62, 124-125, 229, 
355, 368, 400, 410, 437, 


Screw Thread Inserts 


Screws 


Sealants 


64, 241, 277, 300, 317, 
396, 411, 433, 458, 


Shapes Rolled Formed... .28-29, 
Sheaves 


Sheets 
Metal 
Plastic 


Seals 


4, 95, 103, 339, 


Silicone Rubber 
Silicones 

Slides 
Solenoids 
Spacers 


Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, Etc.) 


80, 94, 118, 229, 264, 336, 349, 363, 
400, 410, 


Speed Reducers.79, 106, 128 292, 295, 
. 432 


Spinning 

Springs 265, 446, 
Sprockets 280, 
Stampings 24.25, 297, 346, 


Steel 
Alloy 


Coated 

Stainless 
103, 231, 282, 299, 339 364, 473, 

Textured 

Tool 282, 


Strainers 
Strip, Metallic 


Structural Forms & Shapes 
Switches.. 


Swivel Joints 


T 


Terminals & Terminal Boards 


18-19, 282, 


364, 391, 


15, 20-21, 46-47, 50-51, 231, 
371, 409, 
Carbon 231, 371, 


4, 24-25, 46-47, 50-51, 


4, 112, 120, 231, 339, 
426, 


.8, 72-73, 220, 269, 271- 
305-306, 320, 338, 368, 451, 


, 459 


, 349 
, 488 


459 
296 


, 387 


482 


, 432 


434 


447 
365 


267 


. .34-35 


457 
458 
313 

62 


374 
494 


318 


477 


90-91 


101-102 


Testing Machines & Equipment. .246, 
Thermistors ... 


358 
122 


Product Engineering — November, 1956 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Thermostats 
Timers. 

Timing Motors 
Titanium 

Torque Converters 
Tracing Paper 
Transducers 
Transformers 
Transmissions 
Traps (Steam) 


Tubing 
Flexible Meta! 69, 
Plastic 250, 365, 
Seamless 15, 24.25, 
Welded 100, 120, 


WRITE US$ 
FOR 


Universal Joints 





v 


Valves 
Air l, 252-253, 284-285, 287, 


RECOMMEN- 
357, 394, 408, 
Le .287, 291, 301, 315, , DATIONS 


315, 394, 404, 408, 416, 421, 
Solenoid ....l, 252-253, 291, 


Vibration Dampers 
Mechanical 


Vibrators 


Vibratory Equipment 


w 


Washers 62, 3 
Washers (see Packings 
Wear Materials 


Welding 
Equipment 
Nuts 
Supplies 


Weldments 

Wheels 

Whiteprinting Equipment —— 
Wire 4, 15, 65, 95, 120, 127, | ext] — 


Wire & Cable 
Wire Cloth 
Wire Forming 


ELECTRIC WHEEL COMPANY 


2805 SPRUCE * QUINCY, ILLINOIS 


Zinc ` 469 
Zinc Coated Strip 231 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
ventence to the readers. Every cere 
is taken to make it accurate but 
PRODUCT ENGINEERING as- 
sumes no responsibility for errore 
or omissions 


AMP, Inc. . 
Acme Chain Corp 
Acme Rubber Manufacturing Corp... 
Acro Switch Div., Acro Mfg. Co.... 
Acushnet Process Co 
Aetna Ball & Roller Bearing Co 
Allegheny Ludium Steel Corp 
Allen-Bradley Co. 
Allen Mfg. Co 
Allied Research Products, Inc.. 
Allied Wheel Products, Inc 
Allis-Chalmers Mfg. Co..... 
Allis Co., i 
Alpha Molykote Corp 
Aluminum Co. of America.. 
American Brass Co. ewes 
American Chain & Cable Co., 
American Hard Rubber Co 
American Insulator Corp. 
American Metal Hose, 

American Brass Co 
American Screw Co. 
American Steel & Wire Div., S. 

Steel Corp. 46-47, d 103, 12 
Ampco Metal, 449 
Arens Controls, 
Armco Steel Corp 
Armstrong Cork Co 
Arrow-Hart & Hegeman me 


Co. 
Associated Spring Corp 
Atkomatic Valve Co 
Atlantic Screw Works, 
Automatic Electric Sales Corp 
Automatic Switch Co. 
Automatic Temperature Control Co.. 
Avery Adhesive Label Corp 


Bakelite Co., Union Carbide & Carbon 
Corp. 
Baldor Electric Co., Electric Motor 
Div. 
Baldwin-Lima-Hamilton Corp., 
ACTUAL SIZE Standard Steel Works Div 
Barber-Colman Co. 
Barksdale Valves 
Bead Chain Co 
Beaver Precision Products, Inc 
Bendix Aviation Corp., Eclipse 
Machine Div. .. ee 
Bethiehem Steel 


SPF eliminates shortcomings of other methods of Bird Co., Inc., Richard H 


. Blake & Johnson Co 
securing removable structural panels... | Blood Brothers Machine Div., 
Rockwell m Axle Co 

Bodine Electric Co 


* gives all the advantages of a thread plus | oan Div. 


continuous thread engagement shaw-Fulton Controls 
— 7 ID Browning Mfg. Co 


€ overcomes cross-threading and stripping S Ee 25. Me., Saario 
a | ff ., Div. Buffal ti 
è fastens and unfastens in less than a full turn — —— 
Bunting Brass & Bronze Co 





compensates for “warpage” or ‘‘spring-back” 
of panels 


@ saves on structural weight and maintenance time SS | Calidyne Co. . 
j | Cambridge Wire Cloth Co... 
e provides positive clamping force of a bolt s Cameron tron Works, Inc., Forge & 
1 Ordnance Div. oo 

Camioc Fastener Corp 

Cannon Electric Co 

Cannon-Muskegon Corp. 

Carpenter Steel Co. 
Get a quick answer to your qoem den Co., Alloy Tube Div. 10 
stressed panel Carter Controls, Inc.... 

fastening Cash Valve Mfg. Corp., A. W 

problems. Write for | Centralab Div., Globe-Union, Inc.... 
Catalog No. SPF 56 today! Central Foundry Div., General wore 


Corp. 
Central Screw Co. 
Century Electric Co 
es d r Chace Co., W. M .. 
Specialists in fasteners for Industry” Char-Lynn Co. 
Chase Brass & Copper Co. 
e 


e prevents deflection under loads 


Chicago Rawhide Mfg. Co.. 


FASTENER CORPORATION | Chicago Screw Co. 


2 Chiksan Co. 
62 Spring Valley Road, Paramus, N. J. | Chrysler Corp., 


Div. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, Cat, | Ci^^ Co. inc., Plastics Div.. 
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Clark Controller Co. 

Clearprint Paper Co. 

Cleveland Worm & Gear Co 

Climax Molybdenum Co. 

Clipper Belt Lacer Co. 

Cold Metal Products Co. 

Columbia-Geneva Steel 
Steel Corp. . 

Commercial "Shearing d Stamping Co. 

Cone-Drive Gears Div., Michigan Tool 
Co. 

Continental Felt. Co 

Continental Rubber Works 

Continental Screw Co 

Cooper Alloy Corp. 

Cooperweld Steel Co., Ohio Seamless 
Tube Div. 

Cramer Controls Corp 

Cramer Posture Chair Co., 

Crane — Co. 

Cuno Engineering Corp., Super Auto 
Klean iv. 

Curtis Universal Joint Co., inc.... 


pe 


Dana Corp. 

DeJur-Amsco Corp. ... 
DeLaval Steam Turbine Co.. 
Denison Engrg. Co., Subs. of Ameri- 

can Brake Shoe Co i . 
Detroit Coil Co. 
Diamond " Co 
Diehi Mfg. o 
Dings Brakes, Inc 
Dodge Mfg. Corp 
Doehler-Jarvis Div., 

Co. 

Dormeyer Industries ‘ 
Douglas Aircraft Co., Inc 

Dow Chemical Co. . 
Dow Corning Corp. . 

Dudek & Bock Spring Mfg. Co 
du Pont de Nemours & Co. 

E. i., Elastomers Div i 
du Pont de Nemours & Co. (Inc.), 

E. |., Polychemicals Dept........33-34 
du Pont de Nemours & Co. (inc.), 

E. I., Textile Fibers Arved avecuns os A 
Durakool, Inc. .. ‘ . 368 
Durametallic Corp. : Tx 
Durez Plastics Div., Hooker Electro- 

chemicals Co. . TEE 
Dynamatic Div., Eaton Mfg Co 


Eastern Air Devices, Inc. 

Eastman Kodak Co., Industrial Pho- 
tographic Div. .. 

Elastic Stop Nut Corp. 'of America. 

Elco Tool & Screw Corp. 

Electric Wheel Co 

Electrofilm Corp. 

Electro Metallurgical Co., Div. 
Carbide & Carbon Corp... 

Electro Snap Switch & Mfg. Co 

x National Watch Co., Electronics 


National Lead 
<< eaters 256 


(Inc.), 


Fabricon Products, Div. 
Picher Co. . 

Fairfield Mfg. Co 

Falk Corp. ....... - eee 

Fastex Div., Illinois Tool Works 

Federal Mogul Div., Federal-Mogul- 
Bower Sonra: Inc -— ; 

Felters Co. 

Fenwal, Inc. 

Firestone Plastics Co., Chemical Sales 
Div., Div. of Firestone Tire & 
Rubber Co. . 

Firestone Tire & Rubber Co., 
Missile Div. .. 

Flanders Mill, Inc. 

Flexonics Corp. . 

Foote Bros. Gear & Machine Corp. 

Formica Corp. Subs. American 
Cyanamid Co. 

Formsprag Co. 

Franklin ales Co 


Eagle 


i Guided 


E o onda c 
Why have orders for this 


unique miniature timer increased 
49675 in the last year? 


. because Atcotrol is years ahead 
in benefits for both the installer and 
the user. Only by seeing Atcotrol 
performance, can you fully realize 
all its advantages. 


All terminals face the rear and are 
protected by an arc barrier to facilitate 
wiring and eliminate possibility of 
shorts. One piece terminal block is 
made of strong acrylic resin, 
fibre-glass reinforced. : 

Large, vertical silver contacts assure 
cleanliness and non-burning, low 
resistance conductance. Good contact 
wiping action. 


FREE TRIAL OFFER 

TO EQUIPMENT MANUFACTURERS 
You can fully evaluate Atcotrol 
performance on the equipment 
you manufacture, under your 
operating conditions, in your 
laboratory, without obligation. 
An Atcotrol will be sent to you for 
test purposes, without charge, for 
as long as you need it. 


FIVE OPERATIONS 
CHECKED BY 
OBSERVING TIME FACE 


1) Total cycle time, 2) elapsed 
time, 3) motor operation, 

4) clutch operation, 5) switch 
action. 


HIGH REPEAT ACCURACY 
Unique, non-slip clutch with 
infinite engagement points 
eliminates gear teeth mesh. 
Long life, unaffected by wear. 


/e-- 


AMAZING CIRCUIT 
VERSATILITY 


Reset or non-reset by merely 
changing rocker pivot position. 
Six load circuits accommodated. 
147 circuit arrangements. 


AUTOMATIC TEMPERATURE CONTROL CO. 
Subsidiary of Safety Industries, Inc. 

5244 Pulaski Avenue, Phila. 44, Pa. 

Please send me an Atcotrol on consignment, 
for test purposes. 


Frenchtown Porcelain Co. NAME 


edens Eus id COMPANY 
G d E 


Garlock Packing Co 
Garrett Co., Inc., George K 
Gates Rubber Co 


STREET 





CITY -ZONE STATE 


(Continued on P. 496 IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL AND VANCOUVER 
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ACTUAL SIZE 


Here is a new, more powerful timing motor with the extra 
torque and gear train stamina you need for today's ap- 
pliance timers and dozens of other timing jobs. And this 
bonus in power is combined with the usual HAY DON 
hysterisis motor advantages; small size, quiet operation, 
dependability, total enclosure and all-position synchronous 
operation. 
Speeds — 1, 2, 4, 6, 8 and 10 rpm; torque -10 ounce-inches 
at 1 rpm; 115 and 230 volt, 60 cycle. 


HAYDON MOTORS — A product of sound engineering 
and precision manufacturing . . . highest quality always. 
Write today for engineering data sheets on this new 2300 
Series Motor . . . and for catalogs describing the complete 

line of HAY DON Timing Motors and Devices. Or contact 
the HAY DON Field Engineer nearest you. 


* Trademark Reg. U.S. Patent Office 


LS I 


AT TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORPORATION 


HEADQUARTERS FOR 


Y ; : 
TIMING HAYDON Manufacturing Company, Inc 


3135 ELM STREET, TORRINGTON, CONN. 


INDEX TO 
ADVERTISERS 


(Continued from p. 495 


Gatti, Inc., Aurele M 

Gear Grinding Machine Co., Joint 
Div. . ð e . : ° 

Gear Specialties, Inc E. 

General Aniline & Film Corp., Ozalid 
Div. i bd eie 439, 

General Electric Co., Apparatus Dept. 

22-23, 40, 52-53, 86-87, 

General industries Co. .. a“ 

General Plate Div., Metals & Controls 
Corp. . hice han 7 

Gering Products, Inc., Custom Extru- 
sions Div. . 

Gits Bros. Mfg. Co 

Gleason Works .. 

Goodrich Co., B. F FS 

Grant Pulley & Hardware Corp 

Graphic Systems a 

Great Lakes Screw Corp 

Grip Nut Co. 

Guardian Products Corp 


Hanna Engineering Works 

Hannifin Corp. 

Hansen Mfg. Co., Inc 

Harper Co., H. M . 

Harrington & King Perforating Co. 

Harrison Radiator Div., eneral 
Motors Corp. 

Hart Mfg. Co. 

Hartford Steel Ball Co 

Hassall, Inc., John 

Haydon Co., A. W 

Haydon Mfg. Co., Inc 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp 

Heim Co. 

Helicoid Gage Div., American Chain 
& Cable Co., Inc 

Heli-Coil Corp 

Heyman Mfg. Co 

Hilliard Corp. 

Hitemp Wires, Inc 

Holo-Krome Screw Corp 

Houghton & Co., E. F. 

Howell Electric Motors Co 

Hunter Spring Co 

Hunt Machine Co., Rodney 

Hyatt Bearings Div., General Motors 
Corp. . 26-27 


Industrial Retaining Ring Co 
Industrial Tectonics, Inc 
International Harvester Co 
international Nickel Co., Inc 
international Packings Corp 
investment Casting Co 


J 


Jack & Heintz, Inc 

Jeffrey Mfg. Co 

Johns-Manville Corp., Industr 
tion Materials 

Johns-Manville Corp 

Johnson Corp 

Jones & Laughlin Steel Corp 


K 


Kaiser Aluminum & Chemical Corp. 
8-39, 259. 

Kalamazoo Div., N. Y. Airbrake Co 

Kaydon Engineering Corp 

Keuffel & Esser Co 

Keystone Carbon Co 

Kilian Mfg. Corp 

Koppers Co., Inc., Chemical Div. .96, 

Kraiss! Co., Inc 

Kurz-Kasch Co. 


L 


Lamb Electric Co 
Lamson & Sessions Co 349, 437 
Leiman Brothers, Inc 480 
Leland Electric Co., Div. The Ameri- 
can Machine & Foundry Co 456 
Lermer Plastics, Inc 422 
Lincoln Electric Co e 341 
Linde Air Products Co., Div. of Union 
Carbide & Carbon Corp 82 
Linear, Inc. 428 
Link-Belt Co. i 83, 117 
Logansport Machine Co., Inc 287 
Lovejoy Flexible Coupling Co 426 
Lukens Steel Co 409 
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M 


McGill Mfg. Co., Inc 

McGraw-Hill Book Co., Inc 

McLouth Steel Corp 

MB Mfg. Co., Inc.. 

MacLean-Fogg Lock Nut Co. 

Madison-Kipp Corp. ) 

Magnesium Co. of America. 

Mahon Co., R. C 

Malleable Founders’ Society 

Mallory & Co., Inc., P. R. 

Mallory- Sharon Titanium Corp. 

Manheim Mfg. & Belting Co . 

Marbon Chemical Div., sorg- Warner 
Corp 

Marlin- Rockwell “Corp. 

Marquette Metal Products 'Co., Subs. 
of Curtiss- Wright Corp 

Marsh instrument Co 

Master Electric Co 3rd ‘Cover 

Mechanical Air Controls, Inc... ..252-253 

Merkle-Korff Gear Co os aan 

Metallurgical Products Dept., General 
Electric Co 122 

Metals & Controis Corp., General 
Plate Div 

Metals & Controls Corp., 
Thermostat Div. 

Metal & Thermit Corp 

Meyercord Co. Name Plate Div 

Michigan Tool Co., Cone-Drive Gears 
Div 

Micro Switch, a Div. of Minneapolis 
Honeywell Regulator Co 

Midland Steel Products Co 

Milford Rivet & Machine Co., The 

Miller Co . 

Miller Fluid Power Div., Flick-Reedy 
Corp 

Minneapolis Honeywell Regulator Co., 
Industrial Div 

Minnesota Mining & Mfg. Co 

Minnesota Rubber & Gasket Co 

Monsanto Chemical Co 

Moraine Products  Div., 
Motors Corp 

Morse Chain Co., 
Industry 

Mosinee Paper Mills Co 

Mueller Brass Co 328. 


Spencer 


General 


A Borg-Warner 


N 


National Acme Co 

National Cash Register Co 

National! Lock Co. 

National Lock Washer Co 

National Screw & Mfg. Co 

National Seal Div., Federal-Mogul- 
Bower Bearings, Inc 

National-Standard Co 

National Supply Co., Industrial Prod- 
ucts Div 

National Tube Div, U S. Steel 
Corp. 46-47, 

National Vulcanized Fibre Co 

Newark Wire Cloth Co 

New Departure Div., General Motors 
Corp 

New Hampshire Ball Bearings, Inc 

New York Air Brake Co., The 

New York Belting & Packing Co.. 
Gilmer Timing Belt Div. 88-89 

Nice Ball Bearing Co 440 

Nicholson & Co., W. H 308 

Norgren Co., C. A 284.285 


o 


Ohio Seamless Tube Div. of Copper 
weld Steel Co 

Ohmite Mfg. Co 271- 

Onan & Sons, Inc., D. W 

Ortman-Miller Machine Co 


P 


Packard Electric Div., General Motors 
Corp 

Palnut Co. 

Parker Appliance Co 

Parker-Kalon Div., General Ameri 
can Transportation Corp 32, 

Parker Rust Proof Co 

Parker Stamp Works, Inc 

Peerless Electric Co., Fan & Blower 
Div. 

Peerless Electric Co., Motor Div 

Penn Metal Co., Inc 

Penn Precision Products, Inc 


Continued on p. 498 
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AC DRAWN OVAL 
Capacitors 


With Quick-Connect 
E 


Terminals 
With Eyelet 


Type Terminals 


With Fork 
Type Terminals 


236, 330 or 440 volts, 60 cycles, A.C. 


„saue space, weight aud cost! 


LEAK PROOF CONSTRUCTION: 


Cases are seamless, and tops (see drawing) are joined to cases via 
a double-rolled seam which provides not only a perfect and perma- 


nent seal but also incorporates exceptional mechanical strength. 
No solder is needed or used. 


SPECIAL IMPREGNANT: 


Cases are filled with Chlorinated Diphenol Resin —an impreg- 
nant which is non-flammable and has high dielectric qualities. It 
has exceptional stability and long life, even at high operating 
temperatures. 


CHOICE OF TERMINALS: m im T" 


È 1 NO 
Three types of terminals, (see =s P 
illustration) to fit your particu- N 


lar needs—speed connecting time whether you prefer mechanicall 
joined or soldered leads. 


MOUNTING BRACKETS FOR THE 
WIDE RANGE OF SIZES: 23203, AC DRAWN OVAL 


CAPACITORS 
Available for 236, 330 and 440 volts 
A. C., 60 cycles. Conventional or barrier zii È 5 7 
type terminal mounting. 'T'wo types of 


A 


mounting brackets. 


Write for Bulletin 237H 


Q9U'ter cOMPANY 


O SHERIDAN ROAD NORTH CHICAGO, ILL 
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Pennsylvania Flexible Metallic Tub- 
ing Co. ° 

Perkins F. (Canada) Ltd 

Perkins Machine & Gear Co 

Pesco Products Div., Borg-Warner 
Corp bU odo o9 40oscpaue p vd 

Pheoll ‘Mfg. Co. 

Philadelphia Gear Works, Inc... 

Polymer Corp. of Pennsylvania 

Potter Brumfield Mfg. Co., 
American Machine & Foundry Co. 

Potter Co. 

Pratt & Whitney ‘Aircraft ‘ 

Precision Castings Co., Inc., Subs. of 
Harrisburg Steel Corp en 

Precision Extrusions, Inc.... 

Precision Rubber Products Corp..... 

Presstite-Keystone Engineering Prod- 
ucts Co., Div. American-Marietta 
Co. owe >ò ese 

Prestole Corp. . 

Production instrument Co à y 

Progressive Mfg. Co., Div. of The 
Torrington Co. . ven 

Protective Closures Co., Inc 

Purolator Products, Inc 





Racine Hydraulics & Machinery, Inc. 315 
Ramsey Corp 404 
Reeves Div. Reliance Electric & 
Engrg. Co. T 42-43 
Reliance Electric & Engrg. Co 56-57 
This PE ex- Rem-Cru Titanium, Inc .. 294 
trusion made with a Remington Rand Univac, 
triple port, 4 mandrel Sperry Rand Co. > 
die. Quality control assured Republic Mfg. Co 
becouse dies and extrusions Repubiie, Steel fore see 
prodi ; evere Copper rass, Inc... 
cod ia owr owa chep. Reynolds Metals Co., Parts Div 
Ripley Co., Inc p rr 
2 -. Robbins & Myers, Inc 
OU are assure a Ig y e icient Robinson Aviation, Inc - e 
Rockford Clutch Div., Borg-Warner 
Corp. 4 


Rockwell Mfg. Co ba : . 
Rockwood Sprinkler Co., Ball Valve 
Div rr c 


Roper Corp., Geo. D 
i dc s d : " Ross Operating Valve Co 
PE facilities are complete from billet casting to finished extrusion Rubatex Div., Great American Indus- 
à . " " tries, Inc. A d 
and include the latest methods of scientific quality control. Our Russell, Burdsall & Ward Bolt & 


. . e Nut Co 
sole business is to produce high quality extrusions promptly pt 
at a reasonable price. S 


This PE specialization in producing aluminum extrusions SKF Industries, Inc 
St. Joseph Lead Co 


(neither fabricating or manufacturing other products) is Sanborn Co. 

a i ; . . 28 Sandstee! Spring Div., Sandvik Steel, 
your assurance of immediate skilled attention to your inquiries. Inc 

. T€ Sandusky Foundry & Machine Co 

We can serve you promptly, efficiently, and at low cost on Samat y, Fou dry 
either standard shape or especially designed extrusions. "E ader's Son A., Div. Scovill Mfg. 
; " a a ; : Scovil! Mfg. Co 
PE engineers have wide experience in all types of fabricating Screw Research Association. 

; e :4 i : Sealube Co. . 
operations and can provide invaluable aid in helping Segal, Edward i d 
create new aluminum extrusion applications that will cut | A ve Speed Div., Electro Devices, 
manufacturing costs and improve product quality. Your á Set Screw wd Co 
. 2.2 . a . d Sewall g 0., ; 
inquiries receive personalized and confidential attention. e Shakeproof Div. of Illinois Tool 

Works ° 
Sharon Steel Corp 


SIMPLE, COMPLEX — LARGE OR SMALL Shell Oil Co 


4 Simmons Fastener Corp 
—M Free Copies You'll find PE thoroughly experienced Skinner Electric Valve Div., Skinner 
PE intvasipnaering News and well equipped to produce almost Chuck Co. : 
N ili any type or size extrusion to serve your Smith  Corp., A. ©., International 
e osai one needs, Tbere are over 5000 standard Div ate 
plications, includes helpful technical PE sbapes to select from—without a Smith Corp.. A. O., Electric Motor 
data for design engineers and pur- die service charge. PE Extrusioneering Div 110- 
chasing executives and gives further provides tbe answer for especially | South Chester Corp., Southco Div 
facts on PE facilities. designed shapes. COMM Southington Hardware Mfg. Co 
—_— Spaulding Fibre Co., Inc 
Speer Carbon Co à T i 
Spencer Thermostat iv., etals 
PRECISION EXTRUSIONS, INC. Controls Corp. 
Sperry Products, Inc 
Square D Co . 
729 GREEN AVENUE BENSENVILLE, ILLINOIS Stacor Equipment Co 


PHONE: BENSENVILLE 98 e CHICAGO TUxedo 9.1701 Stalwart Rubber Co 
Standard Pressed Steel Co 54, 124- 


Stanpat Co. . 

Star Expansion Fasteners a 

Stephens-Adamson Mfg. Co., Seal- 
master Bearings Div 

Sterling Bolt Co 
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Sterling Electric Motors, Inc... i 
Stewart Die Casting Div., Stewart 
Warner Corp. 
Stewart Warner 

Os. s 
Stow Mfg. Co ‘ 
Stromber Carlson Div., 
Dynamics Corp. 
Sylvania Electric 
Parts Div 


Corp., ' Wholesale 


General 


Products, inc., 


T 


Taylor Fibre Co 
Teiner Co., Inc., Roland i 
Tennessee Coal & Iron Div., 
Steel Corp. € AT 
Thermoid Co. e — 
Thiokol Chemical Corp.... 
Thomas Flexible Coupling Co 
Thomas Publishing Co. 
Thompson-Bremer & Co., 
American Machine & Foundry Co... 
Thompson Fiber Glass Co., H. 
Tickle Engrg. Works, Inc., Arthur... 
Timken-Detroit Brake Co., Rockwell 
Spring & Axle Co... avocekadan QUEE 
Timken Roller Bearing Co. .4th Cover 
Timken Roller Bearing Co., Steel & 
Tube Div. à 
Tinnerman Products, Inc 
Tomkins-Johnson Co. oss 
Torrington Co. (Needle Bearing) a. 
Torrington Co., Speciaities Div... 
Townsend Co. 
Trombetta Solenoid Corp. 
Tru-Seal Div., Flick-Reedy Corp 


U 


Union Carbide & Carbon Co 

Bakelite Co. .. 

Electro Metallurgical Co.. 

Haynes Stellite Co... 

Linde Air Products Co 
U. S. Electrical Motors, Inc 
U. S. Gasket Co. . 3 
U. S. Graphite Co., Div. 

Wickes Corp. 

U. S. Rubber Co., Mechanical Goods 

Div. i . 76-77 
U. S. Steel Corp ' 46-47, 103 
U. S. Steel Export Co - 103 
U. S. Steel Supply Div., 

Corp. i .46-47, 103 
Universal Drafting Machine Co 270 
Universal Oil Seal Co déeo vee dea EN 
Universal Screw Co 437 
University of California Radiation 

Laboratory o 431 


of the 


V 


Veeder-Root, Inc 

Vickers, Inc., Div. of 
Corp. 

Viking Pump Co 

Virginia Gear & Machine Corp 128, 

Vulcan Electric Co . 


Sperry -Rand 


w 


Wagner Electric Corp 

Waldes-Kohinoor, Inc. 

Wales-Beech Corp. 

Wales-Strippit Corp. 

Ward Leonard Electric Co 

Watlow Electric Mfg. Co . 

Waukesha Foundry Co., Foundry Div. 

Webster Electric Co., Oil Hydraulic 
Div. cm 

Weckesser Co. 

Weldon Tool Co 

Westinghouse Electric Corp 

West Point Manufacturing Co 

West Virginia Works, Connors Steel 
Div., H. K. Porter, Inc 

White Mfg. Co., S. S 

Whitney Chain Co 

Wiegand Co., Inc., 

Wilson Co., H. A 

Wisconsin Motor Corp. 

Wyman-Gordon Co. 


Edwin L 
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/ uit Swot- Atuar Hoof 
fuh of 9 new slit 


with help from 
SEWALL GEARS 


Outboarding at its exciting 
best ... with a model for every 
need from 3.6 h.p. to 40 h.p. 

. that's Scott-Atwater's new 
fleet with features such as ... 
Raymond Loewy design ... 
new color choice Aqua- 
mute" exhaust . . Bail-A- 
Matic” . and many others 
including full gear shift with 
help from Sewall Gears for 
rugged, dependable service. 


Sewall's complete gear service 
can help you . . . call us! 


Y 


Custom-made gears 


go 


Made-to-order sprockets 


o 


Special gear racks—to order 


á 5 s 


Standard gear racks—in stock 


Our reputation is based on quality, 
service and price. If you're like our 
regular customers you're vitally 
concerned with these three factors 
when you buy gears. (1) Gears must 
meet your specifications exactly, in 
strict accordance with your prints. 
(2) Gears must be delivered as sche- 
duled. (3) The price must be rea- 
sonable. Sewall gears are made by 
men who are fussy about specifica- 
tions. We have a wide range of 
late-model machine tools, inspec- 
tion instruments and checking 
equipment regularly serving cus- 
tomers across the nation. Our large 
modern plant is handy to rail, truck 
and air transportation. 


Let us quote on your specifications! 


Write for New 
4-page Bulletin 


The Sewoll Story 
.. richly illustrated 
with in-plant photos 
. includes listing 
of capacities and/: 
facilities. 


E. B. SEWALL MANUFACTURING COMPANY 


704 Glendale Street, 


$t. Paul 14, Minn. 


Midway 5-7721 





SOME M-R-C INTEGRAL SHAFT 
BALL BEARINGS 


M-R-C gise 


INTEGRAL SHAFT 


BALL BEARINGS 


Reduce manufacturing and maintenance costs— 
eliminate inner ring and shaft fitting problems. 


e Bearings protected against dirt and moisture 
during installation and use. 


e Prelubricated unit assures proper type and 
amount of grease. 


e Cartridge type unit simplifies installation with 
minimum of parts. 


When quantities warrant, bearings can be supplied with shaft exten- 
sions having machined hvis, grooves, keyways, slots, shoulders and 
threads, and with presse flingers, snaprings, collars or other parts 
mounted on them. Shaft ends can be supplied unhardened to be mod- 
ified by customer if required 


M-R-C Engineers are available for 
consultation on your bearing problems. 


MARLIN-ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, NEW YORK 
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Motor Ratings.'s to 400 H.P. All phases, voltages and fre 
Juencies 


Just tell us here at Master what you want in 
)ower drives—and get the utmost in flexibility, 
I : Motor Types. . .Squirrel cage, slip ring, synchronous, repul- 
compactness and performance. It probably sion-start induction, capacit lirect 

1 . on-Stal n ction, Capacitor, direct current, 
won't be as complicated as the multi-shaft Gear- Construction ..Open, enclosed, splash- proof, fan cooled, 


motor illustrated here, with 14 shafts turning at explosion-proof, special purpose 
diverse speeds. But, regardless of what you Speeds Single-speed, multi-speed, and variable speed. 
need, Master can supply the right combination Installation Horizontal or vertical, with or without flanges 


of horsepower, shaft speed and mounting fea- and other features 
tures with whatever Master components are Power Drive Electric brakes (2 types)—5 types of gear re- 
Features duction up to 432 to 1 ratio. Mechanical and 


required—all combined in one compact efficient 
unit. Just ask for information electronic variable speed units—fluid drives 


-every type oi mounting 


5 





ELECTRIC COMPANY, Dayton 1, Ohio 


New! Completely redesigned milling machine 
switches spindle to TIMKEN’ bearings 


HIS Kempsmith Master- Mill, 
made by Kempsmith Machine 
Company, is a brand new, improved 
model — designed to meet new de- 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken* tapered roller bearings 
on the new Kempsmith Master-Mill 
to offer users their many advantages 
on the spindle, on the table leadscrew, 
on elevating pinion, and cross feed 
screw 
Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load 


Timken bearings hold the spindle 
in rigid alignment, meeting the re- 
quirement Of zero end play over a 24 
to 1500 rpm speed range.” Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 


spindle, in any combination. 


Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts. 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surfaces. They'll take 
heavy shock loads! And Timken bear- 
ings give extra load-carrying capacity 
with their full line contact between 
rollers and races 


Geometrically designed for true 
rolling motion, Timken bearings are 
precision-manufactured, under rigid 
quality controls, to conform to their 
design. We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade-mark TIMKEN” on every 
bearing! The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address l'IMROSCO 


= x 41! 
7 —. BEARING 
EQUIPPED " 


KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





